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SUMMARY

An analytical method for HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine) in dosing suspensions has been developed. Aliquots of the
formulation are dissolved in acetonitrile and diluted until a solution is
obtained whose ultraviolet absorbance at 228 nm can be recorded.

Ten suspensions of HMX in distilled water were prepared in order to assess
the accuracy of the preparation procedure and the homogeneity of the
formulation. In all samples the results were within + 10% of the target
values and were considered satisfactory.

The method was used to analyse the samples prepared during studies to
evaluate the acute toxicological effects of HMX. The results are reported
and, as they were within + 10% of the target values, were considered
satisfactory.

As part of the study concerning the toxicology of HMX following dietary
administration to rats and mice it was necessary to formulate HMX in diet
and analyse the formulations in order to assess both the accuracy of
preparation and their homogeneity. The stability of the formulated test
substance on storage for up to 21 days was also assessed.

The principal findings were as follows:

1. HMX can be readily determined in diets using a procedure based on
reverse phase high performance liquid chromatography (HPLC) with
spectrophotometric detection. Tetryl (tetranitromethylaniline) is used
as internal standard.

2. The accuracy of dietary preparation (defined as % mean found/target
concentration) and the homogeneity of the diet (defined as co-efficient
of variation at each of the test concentrations) were as indicated
below:

Test Sample Co-efficient of
Concentration Accuracy Variation

(ppm) (% Recovery) n = 10
I'm50 94.7 6.8

10,000 102.0 5.4
25,000 99.3 2.5

3. Re-analysis of the same samples after storage in darkness at ambient
temperature for 21 days showed no significant degradation of HMX, i.e.
values for re-assay after storage are within 2 a of the initial non-
stored values.

4. Re-analysis of the same samples after storage at 40C for 14 days
showed no significant degradation of HMX.

4D



2

Prior to commencement of the main 90 day subchronic studies, 14 day dose
range finding studies were undertaken. As part of the latter, it was
necessary to carry out routine chemical analysis of HMX in the formulated
diets. Accordingly aliquots were collected and analysed at commencement
and on Day 8 of the study programme.

The results of the analyses were considered acceptable since other than
Group 39 mixed 23 October 1980 the mean values were within + 10% of the
target value.

During the 90 day studies and the 14 day rat study aliquots of diet for
consumption by animal dose groups were analysed at commencement and at
Weeks 1, 2, 3, 6, 9 and at termination of the study. The results are
presented in Tables 28-41.

The results are generally (>90%) acceptable since the mean values were
within 10% of the nominal values.

Two exceptions to this were found during the analysis of the formulations
for the rat study and it is suggested on one occasion (15 December 1980)
the Group 59 diet may have been sampled twice and on the other (29 December
1980) the diets had been interchanged although it is not possible to state
whether this occurred during the formulation or the sampling of the diet.
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INTRODUCTION

The U.S. Army have undertaken a programme of toxicity testing of HMX
(octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) following both dietary
and oral (by gavage) administration to rats and mice. In addition, one
study was concerned with the establishment of percutaneous toxicity of HMX
when administered to rabbits. As an essential part of these studies it was
necessary to optimise the procedure for the preparation of HMX in suspen-
sion in liquid vehicles. There was also a requirement to analyse the sus-
pensions prior to and during the dosing phases of the study in order to
assess both the homogeneity and the accuracy of the preparation of doses.

As an essential part of the dietary studies it was necessary to optimise
the procedures for the preparation of the diet, to analyse the dietary
mixes and to assess the stability of HMX in dietary formulations after
storage.

The analytical experiments described in this report were performed at the
Inveresk Gate laboratories of Inveresk Research International Limited,
Musselburgh, Scotland between July 1980 and April 1981.

The formulation and sampling of the diets and the preparation of the dosing
suspensions were carried out in the dispensary at the Elphinstone Research
Centre.

All data generated and recorded during this study will be stored in the
Scientific Archives of Inveresk Research International Limited.
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GENERAL EXPERIMENTAL PROCEDURES

Materials

HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) and RDX (hexahydro-
1,3,5,-trinitro-1,3,5-triazine) were supplied from the Royal Ordnance
Factory, Bridgewater, England as white suspensions containing approximately
20% by weight of water. The dry materials were obtained by drying to
constant weight in a water heated oven.

Tetryl (trinitrophenylmethylnitramine) for use as internal standard was
supplied by the Ministry of Defence, Waltham Abbey, England from wartime
stock.

DNB (1,3-dinitrobenzene) (organic analytical standard grade) was supplied
by BDH Limited, Poole, Dorset, England.

SEX (octahydro-l-acetyl-3,5,7-trinitro-1,3,5,7-tetrazocine) and TAX
(hexahydro-l-acetyl-3,5-dinitro-1,3,5-triazocine) were supplied by the U.S.
Army (Holston Defence Corporation).

Acetonitrile (of HPLC or "S" grade) was purchased from Rathburn Chemicals

Limited, Walkerburn, Scotland.

Moisture Content of Supplied HMX

Approximately 1 g of the supplied HMX was weighed accurately into a glass
scintillation vial and placed in a water-jacketted oven at 900C for several
hours. The vial was removed, placed in a desiccator for 30 min to cool and
then reweighed. This process was continued until the vial reached constant
weight. The experiment was performed in triplicate and the mean value
used. It was found that samples could be dried to constant weight at 90 0 C
in 3 -4 h.

Where the dry material was used for the preparation of formulations it was
assumed to be fully dry when no further loss in weight was detected. No
further calculation of water content was made for these samples.
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EXPERIMENTAL PROCEDURES

SECTION 1: Analysis of HMX Formulations Prepared During the Acute
Toxicological Studies

Measurement of the Extinction Co-efficient for HMX

Five solutions of HMX in acetonitrile were prepared and their ultraviolet
spectra recorded (see Figure 1 for typical spectrum).

The data are presented below.

I Initial Concentration I 1 1
I Concentration After Dilution I AA I I Mean
I mg.100 mll mg.100 ml, I_ I_ I ValueI 1 i l 1
I 30.4 1.52 I 1.07 I 20837 1
I 29.1 1.455 I 1.07 I 21768 I 21346
I 24.7 1.235 I 0.88 I 21091 I + 454
I 21.7 1.085 I 0.795 I 21688 i -I _ _ _ _ _ _ _ _ _ _ _ I _ _

Calculation:
2

E = AA x MW x 10

where E = Extinction co-efficient for HMX

A = Absorbance of solution at 228 nm

C = Concentration of measured solution (mg.100 ml')

MW = Molecular weight

Final Analytical Methodology for the Analysis of HMX in Suspensions

The supplied formulation was mixed thoroughly on a Vortex mixer and a 1 ml
aliquot of the suspension transferred to a 100 ml volumetric flask. This
was made to the mark with acetonitrile (HPLC grade). For complete dis-
solution of the HMX it was necessary to shake thoroughly for at least 1 min
or keep in an ultrasonic bath. A suitable aliquot (V.ml) was removed and
transferred to a 100 ml or 250 ml volumetric flask and made to the mark
with acetonitrile (S grade). The ultraviolet spectrum was recorded using
as reference a solution prepared as above from 1 ml of 0.5% low-viscosity
carboxymethyl cellulose (CMC).
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The results are tabulated (Tables 8-10).

Cal cul ati on:

Concentration = AA x d x 296 x 104

(mg.mll) W x V x E

where AA = Absorbance at 228 nm

d = Density of suspension

W = Weight of aliquot

V = Volume removed for second dilution

= Extinction co-efficient for HMX (21346)

For 1% high-viscosity CMC:

Concentration = AA x 172.5
(mg.mii) W TV

For physiological saline:

Concentration = AA x 156.1
(mg.mli) W X V

It was also necessary to calculate the density of HMX as a suspension in
the 2 vehicles. Aliquots (1 ml) of a 60% w/w suspension were removed and
transferred to preweighed 1 ml volumetric flasks. The flasks were
reweighed and the density calculated. The results are tabulated (Table
11).

The sampling schedules relating test sampling to animal dosing are shown
below (Tables 1-2).

SECTION 2: Analysis of HMX in Dietary Formulations Analytical Method

Devel opment

Preliminary HPLC of HMX and Related Explosives

Solvent 1: Methanol:Water (30:70 v/v)

Solvent 2: Acetonitrile:Water (20:30 v/v)
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System A

Column: 100 x 5 mm stainless steel packed with Hypersil ODS

Solvent: 1

Flow: 1 ml.min 1

Wavelength: 228 nm

Detector: Pye LCUV or LC3UV

Range: 0.32 AUFS

Pump: Altex 110A

Recorder: 10 mV

Chart Speed: 600 mm.hd

The chromatograms obtained are shown in Figure 2.

System B

Column: 100 x 5 mm stainless steel packed with Hypersil ODS

Solvent: 2

The chromatograms obtained are shown in Figures 3-6.

System C

Column: 250 x 5 mm stainless steel packed with LiChrosorb RP 2

Solvent: 2

Flow: 2 ml.min-l

System D

Column: 250 x 5 mm stainless steel packed with LiChrosorb RP 8

Solvent: 2

Flow: 2 ml.min-l
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Using conditions described under System A it was possible to separate the
compounds shown (Figure 2) but it was not always possible to obtain single
peaks due to solvent effects caused by the poor solubility of HMX in
aqueous methanol solutions. For this reason it was decided that the pre-
liminary HPLC experiments would be carried out using conditions described
under System B. As seen from Figure 5 this system does not separate HMX
from RDX or SEX from TAX, but does permit separation of HMX from tetryl
which was used as internal standard (Figure 6).

During the course of the study tetryl became unavailable and 1,3-
dinitrobenzene was used as internal standard (Figure 7).

Preliminary Analysis of HMX in Diet

(a) Experimental Laboratory Preparation of Diet

To 100 g of BP diet (for typical analysis see Appendix 1) was added a
solution of HMX (50 mg) in acetonitrile (10 ml). After addition of 200
ml of acetonitrile the mixture was shaken mechanically for 5 min and
then evaporated on a Buchi rotary evaporator for 5 h at 50C. This
gave a diet containing 500 ppm HMX.

(b) Method of Analysis

3 x 10 g samples of the diet were weighed into clear 8 oz glass jars.
To each sample was added 1.5 ml of internal standard solution (38.3 mg
tetryl in 10 ml acetonitrile) and acetonitrile (50 ml) as extracting
solvent. The bottles were shaken mechanically for 1 h and the contents
allowed to settle. An aliquot of the supernatant (10 pl) was taken for
analysis by HPLC using conditions described under System B. The peak
height ratios were compared with those from extracts of diet to which
known amounts of HMX and tetryl were added. The mean value obtained
was 520 + 12 ppm (relative error 4%). Comparison of peak heights
obtained-from extracted HMX and from known concentrations of HMX
indicated that complete extraction had taken place.

Purity of HMX

Using the HPLC conditions described under System A in which HMX can be
distinguished from ROX it was calculated that the supplied material
contained a maximum of 0.4% RDX (Figure 8).

Final Analytical Procedure for the Determination of HMX in Diets

Approximately 5 g of the supplied diet was weighed accurately into an 8 oz
clear glass jar. To the sample was added 1 ml of internal standard
solution (tetryl or 1,3-dinitrobenzene in acetonitrile) and 50 ml of
acetonitrile as extracting solvent. The mixture was shaken mechanically
for 1 h, and the contents left to settle, with centrifugation (15 min,
3,000 r.p.m.) if necessary. An appropriate aliquot (5-50 I) was taken for
analysis by HPLC.
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Standard solutions of HMX were prepared by adding a known amount of HMX
(equivalent to that of the groups being analysed) to a sample of untreated
diet. To these were added internal standard solution and extracting
solvent as described above. The experimental details and the results
obtained from the analyses are presented in Tables 12-14.

It should be noted that the HMX used for the preparation of the calibration
standards and quality control samples was from the same dried batch as that
used for the preparation of the bulk diet.

Quality control samples were prepared by an independent operator at a level
unknown to the analyst and included in each batch of samples processed.
Standards and samples were extracted and analysed concurrently.

HPLC Conditions

Column: 100 x 5 mm stainless steel packed with Hypersil ODS

Solvent: Acetonitrile:Water (2:3 v/v)

Flow Rate: I ml.minI

Wavelength: 228 nm

Equipment: Hewlett Packard 10848 liquid chromatograph with a variable
wavelength ultraviolet detector and an autosampler. This
instrument integrates the output from the detector and
calculates peak areas. When calibrated and appropriately
programmed it calculates the concentration of HMX in a sample
from the peak area ratios and the sample weight. The
information is printed out after each chromatogram.

This method was used for the analysis of HMX in all samples of diet
prepared for animal consumption during the toxicology studies.

SECTION 3: Analysis of HMX in Dietary Formulations During 14 Day and 90

13uay Toxity Testing in Rats and Mice

Preparation of Dietary Formulations

The formulations were prepared by mixing the correct amount of dry test
material with the animal feedstuff in plastic drums on a Winkworth Change
Drum Tumble Mixer for 20 min. Aliquots for analysis (3 x 10 g) were
removed from three places through the mix.



Analytical Procedure for the Determination of HMX in Diets

The procedure used for the analysis of diets prepared for animal
consumption during the toxicology studies was that described on page 9,
Final Analytical Procedure for the Determination of HMX in Diets.

Sampling Schedules

Aliquots of diet (3 x 10 g) for consumption by animal dose groups 1-51 and
1-59 were analysed at commencement and on Day 8 of the 14 day study.

For the 90 day studies aliquots of diet for animal dose groups 1-61 and
1-69 were analysed at commencement and at Wleeks 1,2,3,6,9 and termination
of the study.
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RESULTS AND DISCUSSION

SECTION 1: Analysis of HMX Formulations Prepared During the Acute

Toxicological Studies.

Method Development

Ten suspensions of HMX in distilled water were supplied for analysis in
order to assess the accuracy of the preparation procedures and the
homogeneity of the suspensions. Each sample was analysed in duplicate and
the results are shown in Table 3. In all samples the results were within +
10% of the target values and were considered satisfactory.

Analysis of HMX in Suspensions for the Range Finding and Main Acute
Toxicology Studies in Rats and Mice

The formulations for the range finding studies were prepared in 0.5% low
viscosity carboxymethylcellulose (CMC). Aliquots for analysis were removed
at intervals during the dosing of each group of animals. Tables 4-7 show
the results obtained. In all samples the results were within + 10% of the
target values and were considered satisfactory.

Analysis of HMX in Suspensions During Acute Dermal Toxicity
Testing in Rabbits

Samples were prepared in 1% high-viscosity CMC and physiological saline.
The analysis were performed in duplicate and the results are shown in
Tables 8-10.

SECTION 2: Analysis of HMX in Dietary Formulations. Analytical Method

Development.

Optimisation of Dietary Preparation Procedures

Bulk samples of HMX were supplied wetted with approximately 20% water.
Since it was not considered practicable to use the wetted material in diet
preparations, the material was dried to constant weight prior to
formulation. The weighed quantity of test material was then mixed in
plastic drums on a Winkworth Change Drum Tumble Mixer for 20 min.

Three stock diets containing HMX at concentrations of 1,250, 10,000 and
25,000 ppm were prepared and analysed to assess both the accuracy of the
preparation procedure and the homogeneity of the mix. Ten samples from
each batch were analysed using the method described above and the results
are shown in Tables 12-14. Since the values found were within + 10% of the
theoretical value it was considered that the method of preparatTon was
satisfactory.

Stability of HMX in Diets

Since it was necessary to provide evidence for the stability of the test
compound for the lifetime of the formulation prior to commencement of the
feeding trials the following stability tests were undertaken. Samples of
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formulated diets were subjected to accelerated ageing by storage in an
environmental cabinet for 14 days at 40*C. Further samples were stored at
room temperature in darkness for 21 days.

Analysis of the stored samples gave the results shown in Tables 15-20.
Table 21 summnarises the results obtained and compares them with those from
freshly formulated diet. All are well within the values of + 2 ar of the
initial non-stored values and were regarded as acceptable. There was no
evidence that significant degradation had occurred during the 21 days test
period.

SECTION 3: Analysis of HMX in Dietary Formulations During 14 Day and
WODi7-T-oxicity Testing in Rats and Mice.

14 Day Studies

The results obtained are presented in Tables 22-23 (the rat study) and
Tables 25-26 (the mouse study). The results were considered satisfactory
since all but one gave a mean value which fell within + 10% of the target
value. The exception (Group 39 in the 14 day rat study mixed 23 October
1980) was also considered acceptable (mean value 10.6%).

90 Day Studies

The results are tabulated (Tables 28-41). The concentrations quoted for
the standard and quality control samples are expressed in mg while those of
the formulated diet extracts are in ppm.

The formulated diets were generally considered acceptable since the mean
values fell within + 2 a of the nominal concentration (a being arbitrarily
assigned as 5%). WFiere the nominal concentration was less than 50 ppm the
results are considered acceptable where the mean value fell within the
range of + 5 ppm of the nominal value.

Several exceptions to the above were found, the most notable being the
diets formulated on 15 December 1980 and 29 December 1980 for the 13 week
rat study. On the former occasion the Group 69 diet on analysis gave a
result of 4882 ppm rather than 12577 ppm. This value (4882 ppm) is not
significantly different from that of 5019 ppm obtained from the Group 5
sample (nominal concentration 5151 ppm). The dispensary weighing records
are consistent with the preparation of a 12577 ppm diet and it is suggested
that the Group 5!R diet may have been sampled twice. On the latter
occasion, the dispensary weighing records are consistent with the prepar-
ation of the required diets at 467 ppm and 1062 ppm. The analytical
results bear this out except that the analytical sample of diet labelled
467 ppm gave a result of 896 ppm while that labelled 1062 ppm diet gave
548 ppm, suggesting that the samples have been interchanged. It is not
possible to state whether this happened during the formulation or the
sampling stages of the procedures.

There were also several groups (detailed in tables) where the results were
outwith the defined limits of acceptability which when re-analysed gave
results which were considered satisfactory.
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CONCLUSION

SECTION 1: Analysis of HMX Formulations Prepared During the Acute
Toxicological Studies.

By using a simple analysis based on ultraviolet spectroscopy it was
possible to analyse HMX when formulated as a suspension in distilled water,
carboxymethylcellulose or physiological saline.

The test suspensions analysed were, in all but 2 samples, found to be
acceptable since the mean values were within + 2 a of the target value
where a is arbitrarily assigned as 5%. The 2-samples which were outwith
this 10% value were 10.1 and 10.5% and were also regarded as acceptable.

SECTION 2: Analysis of HMX in Dietary Formulations. Analytical Method
Development.

HMX can be readily determined in diets using a procedure based on reverse
phase high performance liquid chromatography with spectrophotometric
detection. The accuracy of dietary preparation was considered acceptable
since analysis of 3 different batches gave mean values which were within +
10% of the theoretical value.

HMX formulated in diet is not degraded on storage either at 400C for 14
days or at ambient for 21 days.

SECTION 3: Analysis of HMX in Dietary Formulations During 14 Day and
--D- -7Txicity Testing in Rats and Mice.

The test diets analysed were generally (>90%) found to be acceptable since
the mean values were within + 2 a where a is arbitrarily assigned as 5%
(IRI SOP/ACH/106). Where the nominal value is less than 50 ppm the results
are acceptable if the mean value is within + 5 ppm.

Two exceptions to this were found during the analysis of the formulations
for the rat study and it is suggested that on one occasion (15 December
1980) the Group 59 diet may have been sampled twice and on the other
(29 December 1980) the diets had been interchanged although it is not
possible to state whether this occurred during the formulation or the
sampling of the diet (see Tables 28 and 30).

... . . ... . --
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TABLE 1

Analysis of HMX in Dosing Suspensions During Percutaneous
Toxicity Testing in Rabbits

Sampling Schedule: 1

Vehicle: Physiological saline

Sample 1 taken

2 rabbits dosed (1 ml.kg')

Sample 2 taken

2 rabbits dosed (3 ml.kg1)

Sample 3 taken

2 rabbits dosed (5 ml.kgl)

Sample 4 taken

Vehicle: 1% High viscosity CMC

Sample 5 taken

2 rabbits dosed (0.5 ml.kg')

Sample 6 taken

2 rabbits dosed (1 ml.kg-)

Sample 7 taken

2 rabbits dosed (3 ml.kg')

Sample 8 taken

2 rabbits dosed (5 ml.kg')

,4
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TABLE 2

Analysis of HMX in Dosing Suspensions During Percutaneous
Toxicity Testing in Rabbits

Sampling Schedule: 2 (Non-abraded groups)

Sample 1 taken

Group 14, 200-2031 dosed

Sample 2 taken

Group 14, 204-207? dosed

Sample 3 taken

Group 16, 216-2191 dosed

Sample 4 taken

Group 16, 220-2239 dosed

Sample 5 taken

Group 18, 232-2351 dosed

Sample 6 taken

Group 18, 236-239? dosed

Sample 7 taken

Group 20, 248-2514 dosed

Sample 8 taken

Group 20, 252-255? dosed

Sample 9 taken
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TABLE 2 (continued)

Sampling Schedule: 3 (Abraded groups)

Sample 10 taken

Group 15, 208-2113 dosed

Sample 11 taken

Group 15, 212-215? dosed

Sample 12 taken

Group 17, 224-227S dosed

Sample 13 taken

Group 17, 228-2319 dosed

Sample 14 taken

Group 19, 240-2431 dosed

Sample 15 taken

Group 19, 244-2479 dosed

Sample 16 taken

Group 21, 256-2593 dosed

Sample 17 taken

Group 21, 260-2639 dosed

Sample 18 taken
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TABLE 3

Analysts of HW In Dosing Suspensions in Distilled Water (Method Development)

fNominal INomInal I I I I jDevlatlonl

IConcen- IConcen- I I I IConoen- I Mean I from I 1
ftration ltratron I Sample ! AA I V Itratlon IConcen- I Nominal IOevlatlonl

(Wet) I (Dry) I No. I (ml) I Found Itratlon I (Dry) I from I
(mg.ml1)j(mg.mr'ij I........j.........I(mg.ml1i)j(mg.mI1*j (mg.ml11* Nominal

! I AI 0.93I 3.0 143.0 ! I
50.6 40.5 1 I I I I43.9! 3.4 I 8.4

I I B I o.97 3.0 I44.8I I !

I I AI 0.78 1 .5 I72.11 I I
100.6 1 80.5 1 2 I 76.8 1 3.7 I 4.6

I I B 0.88 1 1.5 1 81.4 1 I I

! I A I 1.2551 1.0 174.0 I I I
199.9 I 159.9 I 3 1 I I I 170.9 I 11.0 I 6.9 I

I I B 1.21 1.0 1167.8 I I
SI 11111

I I A 0.97 0.5 1269.0 I I I
302.4 1241.9 I 4 I I255.2 I 13.3 ( 5.5 I

I I J8 0.87 I 0.5 1241.3 I I

! ! A 0.85 0.5 1589.3 t! I
699.6 1559.7 I 5 I I I 1617.1 I 57.4 I 10.2 I

I I J B J 0.93 0.5 1644.8 I I I

Date of Formulation: 2 July 1980 t = Second dilution = 250 ml
Date of Analysis: 3 July 1980
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TABLE 3 (continued)

INominal INomInal II I 1 IDeviatlon I
jConcen- IConcen- I I I IConcen- I Mean I from I % I
Itratlon Itration I Sample I A I V Itration IConcen- I Nominal IDevlationj
(Wet) I (Dry) I No. I I (ml) I Found Itration I (Dry) I from I

1(gml m~l) (ig.mll) 1 NominalI

S I ! AI 0.84 3.0 I38.8 ! ! I
49.8 39.81 6 I 1 I I38.4 1.4 ! 3.5

I I 8I 0.82 3.01 37.91 III I I I !

! I AI 0.93 I1.5 !86.0 i !
100.0 I 80.0 1 7 I 85.6 5.6 7 7.0

I I I BI 0.92I 1.5 185.11 I I

I I A I 1.53! 1.0 1212.2 I I
1250.0 1200.0 1 8 I 1213.6 ! 13.6 I 6.8 I

I I B I .55 1.0 214.9I I I

,I I II0.5 1
500.0 1400.0 I 9 I I I 1434.1 I 34.1 I 8.5

I I 8IB 1.56 0.5 1432.71 I I

I , I A 0.94 0.5 651.7 I
1750.0 1600.0 110 I I 1 1651.7 I 51.7 I 8.6
! I ! IB 0.94 0.5 1651.7 It I t I I I ! I

Date of Formulation: 4 July 1980

Date of Analysis: 7 July 1980
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TABLE 4

Analysis of HW In Dosing Suspensions Formulated In Carboxymethylcellulose During
the Range Finding Study In Rats

I INominal INominal I I ! I
! IConcen- 1Concen- I I I iConcen-I Mean IDevlationl % I
IGroupjtratlon Itratlon ISamplel AA I V jtratlon tConcen- I from IDevlatlonj

tI (We) t (Dry) I No. I I (ml) j Found ttratlon I Nominal I from I

flmQmmg1(mgml11 (mmmmd Noina
II I I t t

!101 0.85 10.0 I 11.79 t I I t
1 15.00 12.00 102 I 0.94 I 10.0 I 13.03 12.16 0.16 1 1.3

I I 1103 I 0.84 t 10.0 I 11.65 ! ! t I
_ I

I I 1104 0.82 1 4.0 28.431 I I
2 I 35.00 28.00 105 !1.06 5.0 29.40 j 29.45 1 1.45 1 5.2 1

0 I 106 1.10 5.0 30.51 I

I I 107 t 0.79 t 2.0 I 54.77 ! I
3 I 75.00 60.00 ( 108 I 0.90 I 2.0 62.40 I 61.47 1.47 I 2.5 I

I I 1109 0.97 2.0 67.25 I_ _ I I I
I I 1110 1 1.48 1.0 1205.23 t I I

4 1250.00 200.00 111 1.36 1.0 188 59 201.53 1.53 0.8 I
I I112 I 1.52 1 .0 1210.78 ! !

I I 1 113 I 0.77 I 0.5 I 533.87 I I I
5 I 750.00 1600.00 114 0.82 ! 0.5 t568.54 1561.6 1 38.39 I 6.4 !

I I !115I 0.84 I 0.5 82.41 I I I

Date of Formulation: 9 July 1980
Date of Analysis: 11 July 1980
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TABLE 5

Analysis of HNX In Dosing Suspensions Formulated In Carboxymethylcellulose During

the Range Finding Study In Mice

I NomInal INomInal I I I I t I I I
I IConcen- Iconcen- I I lConcen-I Mean IDevlationi %
IGroupitratlon Itratlon ISamplel MA I V Itration lConcen- I from IDeviationl
I I (Wet) I (Dry) I No. I (ml) IFound Itration I NominalJ from I

I (m.m 1)j( g. l t m l)mg.ml1. j (mg.ml1)d Nominal II I I1 I1 1I I I I
I 1 t116 0.40 4.5 I 12.331 1 I

1 I 15.00 12.00 117 0.88 I 9.0 1 13.56 13.25 1.25 10.4
I I 1 118 I 1.00 10.0 I 13.871 I I IK 12 13 0 280 H2 i0. I45 198 i 2998 h9 l I
I I $119 1.09 5.0 30.231 I I I2 !35.001 28.001120 10.97 I 4.5 129.891 29.981 1.98 I 7.1 I
I I 1121 1 0.86 4.0 1 29.811 I I II _______________

I I 1122 0.94 2.0 I 65.17 1 I I I
3 1 75.00 60.00 123 1 0.81 I 2.0 1 56.16 61.24 1.24 I 2.1 I

I 1 I 1124 10.90 2.0 1 62.401 I I I

I !1$25 $1.50 $1.0 128..00I
4 2 t126 1.59 1 220.49 205.23 5.23 2.6

0 2 127 1.35 I 1.0 187.20I I I

II I~ I I I ,
t I 1 128 I 0.78 I 0.5 1540.81 I I

5 I 750.00 1600.00 !129 I 0.93 0.5 1644.81 I 584.72 t15.28 I 2.5
I I 1130 0.82 1 0.5 1568.54 I I I

I I L...........L....... I I j J* I
Date of Formulation: 9 July 1980
Date of Analysis: 14 July 1980
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TABLE 6

Analysts of HW In Dosing Suspensions Formulated In Carboxymethylcellulose During

Acute Toxicology Studies In Rats

j tNominaI INominal f I I I I I
I lConcen- Iconcen- I I I |Concen- I mean I % I
I Group jtration Itration ISamplel A I v Itration IConcen- Group joeviationj
I (Wet) I (Dry) INo. I I (ml) I Found Itratton I Mean I from I

_(_g._, __(_g..ll I I _(mg.__1l(.m..)j(rg~
m l'l Nn nal I

I I I 1.10 1.2 127.11 1 I tra
S I I I 2 1.05 1 1.1 132.37 127.25 I

ll 1 31 0.97 1.1 122.28 I
4I I 411.13 1.2 130.58 I

1 150.00 121.05 5 1 1.19 I 1.2 137.51 134.43 127.83 -5.6 I
I~ ~~ ~ 1 .. .. L2..17 1.2 135.20 I

I I I 17 1.11 1.2 128.27 I
I I 8 1 0.93 1 1.0 128.96 121.80 I

9 0.8 1.0 18.16
1000.94 0.7 186.21

I 11t10.99 1 0.7 196.21 183.57
, I 121 0.85 0.7 168.39 I
I 13 0.51 0.4 176.80

2 225.00 181.58 14 0.49 I 0.4 169.87 182.58 184.20 1.4

I I I.15 0.58 0.4 201.07j
I 16 0.98 0.8 169.78
I I17 1 1.48 1 1.0 I 205.23 I 186.44

18 0.93 0.7 1842311- I
i 19 10.91 1 0.5 252.38 1

I I 201 0.94 1 0.4 1244.40 262.66

2 1 0.5 292.211I
I I 22 1.321 0.71 261.49 t

3 I337.50 272.36 23 1 1.06 I 0.5 293.98 I 281.30 $ 272.48 0
1 I24 1.04 j 0.5k 288.43j
I I 25 1.13 0.6 261.16

I I I I26 1 1.60 I 0.75 1295.83 273.49 I
I I.2710.76 I 0.4 263.47

Date of Formulation: 22 July 1980
Date of Completion of Analysts: 25 July 1980

HWX contained 19.3$ water

Second Dilution = 100 ml

4
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TABLE 6 (continued)

INomInal tNo,,,nal (I I I I I I
t IConcen- lconcen- I I I IConcen- I mean I % I
I Group Itration Itratlon tSamplel AA I V Itratlon IConcen- I Group ODevlationj

I I (Wet) I (Dry) I No. I I (ml) I Found Itratton M mean I from I
I - .,,m.~4 (m'mIt I I 4 4 4(m.mll) j (mg.ml 14)4 (mg.ml- I) NomInalI I!28 !0.845 0.3 390.59 1 I

t I 29 0.855 0.3 t395.21 385.00 !
I I t30 1.065 J 0.4 369.21f I
! 31 11.455 0.5 t403.53 I

4 I 506.25 408.24 I 32 1.455 I 0.5 l 403.53 1 402.61 396.75 2.9

33I 1.445 0.5 400.76I I
4I 0.955 0.3 441.73

I I 1 35 1.0151 0.4 1351.88 402.64 1
36 1.495 0.5 414.62

37 0.96 0.2 665.62

II38 0.92 1 0.2 1637.88 1660.99 I
9 0.98 0.2 1679.48
40 0.87 0.2 603.21

5 759.38 612.82 41 0.97 0.2 672.55 637.88 I 639.42 4.3

I I I 42 NO SAMWPLE II
43 1.12 0.25 1621.24

1 44 1.18 I 0.25 1 654.52 I 619.39 1
145 f 0.84 1 0.2 f582.41 I
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TABLE 7

Analysis of HMX in Gavage Suspensions Formulated In Carboxymethylcellulose During
Acute Toxicology Studies In Mice

I fNomInal jNomtnaI I I "I I I I I
I Iconcen- Iconcen- I I I tConcen-I mean I I % I
I Group Itration Itratlon ISamplel A I v Itration IConcen- I Group IOevlationI
I I (Wet) (Dry) I No. I I (ml) I Found ttratlon I Mean I from I

I'46 0.9,31 2.5 51.591  1
I ! ! 47 I0.66 ! 2.0 I45.761 46.32t !

4 0 ° °"°. 5 41.60 I I
I I 149 0.89 2.5 49.37 I

1 60.00 48.00 50 0.77 I 2.4 1 44.49 44.851 45.90 4.4I I I,, Io.. i,.,Ijo° i, ,
I 152 0.75 2.0 52.00

t I 153 10.491 1.5 145.30 46.531 I
54 0O.61 2.0 4229
55 0.82 1.5 75.81

56 0.78 1 .5 72.11 73.341
5 i.04 2.0 72.11j
58 0.56 1.0 77.66

2 102.00 81.6 59 1 0.97 1.5 t 89.67 80.74 79.15 3.0

60 081 1 5 74.88 j1II
I 161 1.25 2.0 86.76

62 I 0.73 ! 1.2 ! 84.361 83.361
63 0.57 1.0 79.04

1 1 1 1 6 64 I0.90 1.0 124.80 I
!I65 I 0.83 I 1.0 115.10 124.461

I .66... 0.77 0.8 133.47 1 _I
I 1 67 1.22 I1.3 130.14

I 3 173.4 138.72 68 I 1.04 I 1.0 I 144.22 134.44 I 126.88 8.5

I I 1 69 0.93 1.0 j128.96 II
I 170 0.82 0.9 126.34
II I71 I 0.86 1.0 I 119.26 I 121.73I

I 1 72 10.69 0.8 f119.60 t

Date of Formulation: 22 July 1980
Date of Completion of Analysis: 25 July 1980

HMX contained 20% water
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TABLE 7 (continued)

lNominal INomlnal I tI IFI I
I IConcen- IConcen- I I tconcen- I mean t
I Group Itratlon Itratlon ISamplel AM I v Itratlon IConcen- I Group IDevlatlonl

I I (Wet) I(Dry) I No. I I (ml) I Found Itratlon I mean I from I
I (mg.ml) (m.m1)l I (m.ml)j(mg.mll)j(mg.mll)j NomInalK3 1.04 0 240.36 " 1 1

S I 174 I 0.97 o.55 I244.56 244.84 I
I ~ ~ 7 0.9 0 .. L ~ .55 249.61t, I

I 176 0.70 0.4 242.27

4 294.78 1 235.82 77 1 1.26 I 0.7 I 249.61 I 239.90 240.16 1.8

I I I 78[ 0.82 j0.5 j227.42t
I I79 0.53 0.3 244.98
I 80 0.51 10.3 1235.74t235.741

I i i 'I 81 0.49 0.3 226.49
8221 0 6 0.35 1419.97I

I I 83 I 1.02 ! 0.35 1 404.12 427.89 I
I I~84 1 .16  0.35 459.59 - ,

5I 1 .31 0.40 454.14

5 501.13 j 400.90 86 0.56 I 0.20 388.28 402.84 413.34 3.1

I ~ ~8 0 .. .66~ 0.25 I366.09II
I I I I 88 INO SAW~LE I

I 189 11.10 I 0.35 435.82 409.28 1
I 1 90 10.69 I 0.25 1,82.7, I
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TABLE 8

Analysts of HW In Dosing Suspensions Formulated During

Percutaneous Toxicity Testing In Rabbits

Nominal Concentration 600 mg.mll

SWeight I I Concen- I %iI
Sample I of HW I V I M Itration I mean I Mean jDevIationj

Vehicle I No. ISuspenslonl (ml) I I Found I Value I Value I from

I___I (_) I I( Nmolm(mc'm"l(mg'm"ljNoinal
A t.VVOl 0.3 1.12 1525.0 1 1 1

I!I1 t I ! I t537.11 II i° +' °+l "+ +'I' I
B 039* 0.65 1.46 549.1 - I"A 1.4153 0.7t 1.34 524.1 "

1 2 I I I I 1530.0 !
Physologlcall Blo.o0o0 i 1.8 0.99 535 537.1 1 10.5
ISallne I A 0.1278" 1.5 1.30 529.3 ! + 10.1 1

1 1 3 I I I I 5 539.0 (1.9%)
I8 1 1.3352 1 0.65t1 1.22 1 548.6 1

I A 0.7626* 0.35t- 0.74 541.0 I
I 4 I I I f 542.4 I
I_ _B"i 0.6460 1.2t 1. 08 I 543.

A 0.4121 0.8 1.10 575.6

I 5 I I I 1 1 567.4 I
B 0.0877 3.5 j0.995 559.2 I

I A 0.9301 0.45 1.28 527.5 I
f1% High 6 I I I I 5 533.31 1 1
Viscosity B I 0.4480 0.9 1.26 I 539.1 1 539.3 1 10.1 1
Carboxy- A 0.4600 0.7 0.99 530.4 I 20.2 I
Imethyl- 7 I 5 I I I 21.1 (3.7%)I
Icellulose I Bi .447 0.8 1.06 1511.7

I I A 0.7542 0.4 0.95 1543.2 I
1 t8 t ! I 153'5.3 !
It B t_0._520 0.7 j 1.13 t 527.4

Date of Formulation: 11 August 1980

Date of Analysis: 14 August 1980
* - Initial volume 50 ml

t = Final volume 250 ml
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TABLE 9

Analysis of HW in Dosing Suspensions Formulated During Percutaneous Toxicity
Testing In Rabbits (Non-abraded Groups)

Nominal Concentration 600 mg.mll (60%)

i I Weight I IConcen- lConcen- I %
I Sample of HW j V I A Itration Itration I Mean IDeviationl
I No. Suspension J (ml) I I Found I Found I Value from

(gjfg ml )j~(m.ml1*1 (%) Nominal

1 I 0.7670 0.25 0.735 1661.2 66.1 I
I 2 1 0.8020 0.3 0.96 1688.3 68.8 I
I 3 I 0.8524 0.5 1.50 $607.1 60.7 !
I 4 0.9495 1 0.4 1.39 1631.3 63.1 163.0
I 5 I 0.8924 I 0.4 1.29 623.4 62.3 1+ 3.7 5.0

1 6 I 0.6855 I 0.55 1.34 I 613.1 61.3 "(6%)

I 7 1 0.8845 1 0.35 1.045 1582.2 58.2 I
! 8 I 0.6811 0 0.4 0.93 t588.8 58.9
I 9 I 0.7070 0.3 0.83 1675.0 67.5 I

Vehicle: 1% High-viscosity carboxymethylcellulose

Date of Formulation: 14 October 1980

Date of Analysis: 15 October 1980

____________________________________________________________________________4 ______________________________._



28

TABLE 10

Analysis of HW In Dosing Suspensions Formulated During Percutaneous Toxicity

Testing In Rabbits (Abraded Groups)
Nominal Concentration 600 mg.ml1 (60%)

! Weight I I IConcen- lConcen- tI
Sample I of HW I V I tA Itration Itration I mean IDeviatlon
No. Suspension I (ml) I Found I Found I value I from

(g) - "(mg-mll) M I %) Nominal I

10 0.7784 1 0.25 10.74 656.0 65.6 I
11 0.7367 j 0.45 I 1.27 660.8 I 66.1 I
12 0.6172 I 0.55 t 1.285 653.0 I 65.3 I
13 I 0.8084 I 0.4 1 1.19 634.8 163.5 164.4
14 0.6880 I 0.45 I 1.14 635.2 63.5 1.9 7.3
15 I 0.9135 0.3 I 1.1045 657.8 1 65.8 1 (2.9-90
16 0.8206 0.35 11.085 651.7 65.2 !
17 j 0.7328 I 0.4 I1.02 600.3 I60.0 I
18 I 0.7868 I 0.4 ! 1.18 646.8 $ 64.7 II - ! !Li n

Vehicle: 1% HIgh-viscosity carboxymethylcellulose
Date of Formulation: 15 October 1980
Date of Analysis: 20 October 1980

4 __________i________



29

TABLE 11

Calculation of Density of HNW Suspensions

I I I Weight T Weight weight !
Sample I Vehicle Flask I Flask + HW HINW I Density
No. I __(_)___<g) I (g) I

1 j 4.9587 I 6.2116 I 1.2529

2 1% High Viscosity 6.4865 j 7.7638 I 1.2773 I
3 I Carboxymethyl- 5.5393 I 6.7776 I 1.2383 1 1.244

41 cellulose 6.8965 I 8.1077 t 1.2112 I
5 I I 7.0406 I 8.2804 ! 1.2398 t4 I 1 1 1
6 I j 5.3692 6.4963 I 1.1271 !
7 ! Physiological 5.2857 I 6.4068 1 1.1211 I
8 Saline I 6.9042 I 8.0174 1.1132 1.126
9 I I 6.6210 I 7.7641 I 1.1431 I
10 I 5.6160 I 6.7406 I 1.1246 Ij I t 1 I
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TABLE 12

Analysis of HMX In Diets (Method Development)
Nominal Concentration 1,250 ppm

Date of Mixing: 8 September 1980

Date of Analysis: 10 September 1980

1 1VotumelI Peak I ! !
I Weight I Volume linternall Volume I Peak I Height I Peak lconcen-IConcen-I

lAnalyttcaliDlet Used1 HMI ,StandardjExtractIng Height IlnternahlHeightltrationJtrationI
ISample No- (g) tSolutiontSolutonl Solvent ICompoundlStandardlRatlo t Found I (ppm)

I(MI) (mI) l(mi) (mm) (mm) I I (mg)

1 1 I5.09 1- 50 0 0 10 1
1 2 5.10 1 1 50 77 56.5 1l.3631 1
I 3 4.93 1 1 50 167 1124 1 1.3471
1 4 I 4.99 1 1 50 120 1 87.5 1 1.3711 1

5 I 4.89 - I 50 1 143 1 98 1 1.4591 6.458 1 1321
6 5.25 - I 50 114 82.5 1 1.3821 6.117 j 1165 1
7 1 5.15 - I 50 121 1 86 I 1.4071 6.228 f 1209
8 4.99 - 1 50 97 1 77 1 1.2601 5.577 1 1118
9 I 4.93 - 1 50 1 85 1 70 I 1.2141 5.374 1 1090

10 5.00 - 1 50 127 1 98 1 1.2961 5.737 1 1147 1
11 I 4.86 - 1 50 93 1 76 j 1.2241 5.418 1115 1
12 1 5.09 - 1 50 80 53 I 1.5091 6.680 1312
13 I 5.06 - 1 50 1 119 1 92 1 1.2931 5.723 1 1131
14 I 5.14 - 1 50 1 153 1 113 1 1.3541 5.993 1 1166

HMV solution 6.02 mg.ml-I

Internal standard solution 6.16 mg.ml'l

Mean value 1177 + 80 (6.8%). Deviation of mean from nominal 73 ppm (5.8%)
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TABLE 13

Analysts of HW9 In Diets (Method Development)
Nominal Concentration 10,000 ppm

I I Weight I Volume linternall Volume I Peak I Height I Peak iconcen-Iconce-I

IAnalytIcallDlet Usedl HW iStandardlExtractlngj Height lInternal HelghtttratonlItratonI

ISample No.1 (g) Isolutlonlsolutionl Solvent iCoImpoundiStandardiRatio I Found (ppm) I
!1(ml) t (ml) I (ml.I (n) (n). (mg)!!t1I I -

I 15 1 2.48 1 - I - I 104 0 0 1 0
I 16 12.51 I 4 1 I 100 1 148.5 180 11.8561 1
I 17 I2.53 4 4 ! 1 100 1 171.51 90.5 11.8951 I

i 18 12.50 4 I 1 1 100 1 67 j34 11.9711 I
1 19 1 2.57 I - I I 104 I 175 1 85.5 1 2.0471 27.76 10800 1
I 20 1 2.56 I - 1 I 104 1 180 1 100.5 1 1.7911 24.29 9487

21 2.47 1 - I 1 I 104 I 140.5 1 68 1 2.0661 28.02 1 11344 1

22 2.50 - I I 104 1 165.51 90.5 11.8291 24.80 1 99201
23 2.48 1 - 1 104 1 165 t 87.5 1 1.8861 25.58 10313

24 I2.57 I - I I 104 I 156.5 1 79 1 1.9811 26.86 1 10453

I 25 2.55 - 104 1 165 87.5 1 1.8861 25.58 10030
I 26 !2.51 I - ! 1 I 104 1 148 1 80 11.8501 25.09j 99961
1 27 I 2.55 I " I 1 I 104 1 143 1 78 1 1.8331 24.86 1 9748

I 28 2.49 I - I I 104 I 161.5 1 89 1 1.8151 24.61 1 9885

HW solution 6.465 mg.mlO
Internal standard solution 20.36 mg.mil

Mean value 10198 + 548 (5.4%). Deviatlon of mean from nomInal 198 ppm (2.0%)

_ _ _ _ __ _ __i
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TABLE 14

Analysis of HIM In Diets (Method Development)

Nominal Concentration 25,000 ppm

volume I Peak
I Weight I Volume linternal Volume I Peak Height I Peak IConcen-IConce.-I

IAnalyticaIjDiet Usedi HMX iStandardjExtractingl Height llnternallHelghtltrationltrationI

ISample No.1 (g) ISolutionlSolutiont Solvent (CompoundlStandardiRatio I Found I (ppm) I
I(ml) (ml) (ml) (rm) I (rm m) I (m)

I I
1 29 f2.52 I- - 0 1 0 o1o 0 t I

30 (2.48 1 1 100 1109.5 173 11.500i I
31 1 2.49 10 1 100 1 151 99 11.5251 I
32 2.47 i10 1 100 155 1104 11.4901 I
33 2.53 - 1 110 1 133 1 89 1.4941 63.97 1 25280
34 j 2.51 ( - 1 110 1 128 1 88 1 1.4551 62.30 1 24820
35 I 2.51 I - 1 110 1 113 1 76.5 1.4771 63.24 j 25200
36 I 2.54 - I 110 I 128 1 87.5 I 1.4631 62.64 1 24560
37 I 2.51 j - 1 110 i 128 1 87 1 1.4711 62.98 1 25090
38 I 2.56 1 110 125 87 1 1.4371 61.53 1 24040
39 2.49 J - 1 110 133 195 11.4001 59.94 f 24070

40 2.55 - 1 110 t140 198 11.4291 61.19 1 240001

41 I 2.51 - 1 110 I 126.5 86 1 1.4711 62.98 1 25090
42 1 2.47 1 - I 110 142 1 95 1 1.4951 64.01 I 25910

HMX solution 6.444 mg.ml-
Internal standard solution 62.27 mg.ml1

Mean value 24816 + 629 (2.5%). Deviation of mean from nominal 184 ppm (0.7%)
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TABLE 15

Analysis of HI( in Diets (Method Development)

(After Storage at 40'C for 14 Days)
Nominal Concentration 1,250 ppm

I I I- I
Weight Volume Volume Volume Concen-

Analytical Diet Used HMXD Internal I Extracting tratlon

Sample No. (g) Solution Standard Solvent Found I
(ml) _ _(ml) J (ml) (ppm)I I

43 5.07 - ° 50 -

44 5.01 1 1 50 -

45 5.02 1 1 50 -

46 4.99 1 1 50 -

47 5.01 - 1 50 1296

48 5.00 - 1 50 1287

49 4.98 - 1 50 1259

50 4.97 - 1 50 1266

51 5.02 - 1 50 1197

52 5.00 - 1 50 1206

53 4.99 - 1 50 1272

54 4.98 - 1 50 1207

55 4.97 - 1 50 1171

56 5.00 - 1 50 1182

HMX solution 6.06 mg.ml1

Internal standard solution 6.00 mg.mil

Mean value 1234 + 46 (3.8). Deviation of mean from nominal 16 ppm (1.3$)
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TABLE 16

Analysis of HMX In Diets (Method Development)

(After Storage at 40*C for 14 Days)

Nominal Concentration 10,000 ppm

Weight Volume Volume Volume Concen-

Analytical Diet Used HMX Internal Extracting tration

Sample No. (g) Solution Standard Solvent Found

(ml) (ml) (ml) (ppm)

57 2.50 - - 104 -

58 2.55 4 1 100 -

59 2.44 4 1 100 -

60 2.49 4 1 100 -

61 2.53 - 1 104 10152

62 2.51 - 1 104 10701

63 2.48 - 1 104 10315

64 2.51 - 1 104 10551

65 2.55 - I 104 10196

66 2.52 - I 104 9459

67 2.49 - 1 104 9769

68 2.48 - 104 10?37

69 2.51 - 1 104 9829

70 2.50 - 1 104 10186

HMX solution 6.485 mg.mll

Internal standard solution 20.00 mg.mlI

Mean value 10130 + 368 (3.6%). Deviation of mean from nominal 130 ppm (1.3%)

i4
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TABLE 17

Analysis of HW In Diets (Method Development)
(After Storage at 40*C for 14 Days)
Nominal Concentration 25,000 ppm

Weight Volume Volume Volume Concen-

Analytical Diet Used HW Internal Extracting I tration
Sample No. (g) Solution Standard Solvent I Found

,_ I (ml) (ml) f (ml) __(pm) 

71 2.50 - 110 -

72 2.54 10 1 100 I -

73 2.49 10 I1 100 f -

74 2.50 10 1 100 I -

75 2.48 - 1 110 25443

76 2.48 - 1 110 I 26467
77 2.49 - 1 110 125742

78 2.48 - 1 110 I 25354
79 2.48 - 1 110 124993

80 2.48 - 1 110 I 25428
81 2.52 - 1 110 (25202

J 82 2.50 - 1 110 125238

83 2.50 - 1 110 (23481

84 2.52 - 1 110 I 22690

HMX solution 6.494 mg.mll

Internal standard solution 62.42 mg.ml

Mean value 25004 + 1103 (4.4%). Deviation of mean from nominal 4 ppm (0%)
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TABLE 18

AnalysIs of HMK In Diets (Method Development)
(After Storage at Ambient for 21 Days)

Nominal Concentration 1,250 ppm

I I I I n I
I Weight Volume Volume Volume Cocen-

I Analytica; Diet Used HW Internal I Extracting tration I
Sample No. (g) Solution Standard I Solvent Found I

I ________________ (ml) (nil) (ppm)-'I , II ' '" 1 '" I'

85 I 4.94 - - I 50 I - I
86 5.02 1 1 50 I - I

I 87 I 5.00 1 1 I 50 I - I
1 88 5.02 1 1 t 50 - I

89 1 5.01 - 1 50 t1268 I
90 I 5.01 - 1 50 11327 1
91 1 5.04 - I 50 11269 I
92 1 5.02 - 50 11380 I
93 1 5.00 - 1 50 11270 I
94 1 5.03 - 1 50 11307 I
95 1 5.00 - 1 50 113361
96 5.03 - 50 11311 I
97 I 5.00 - 1 50 1 1217 I
98 1 5.02 - 1 50 f 1228 1

HX solution 5.94 mg.mll

Internal standard solution 5.86 mg.ml1

Mean value 1291 + 50 (3.9%). Deviation of mean from nominal 41 ppm (3.3%)
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TABLE 19

Analysis of Ht4 In Diets (Method Development)

(After Storage at Ambient for 21 Days)
Nominal Concentration 10,000 ppm

II!III
Weight Volume Volume Volume Concen-I

Analytical Diet Used HIM Internal Extracting tratlon
Sample No. (g) I Solution Standard I Solvent Found I

(m )(ml) Tml (ppm)

99 1 2.51 I - I 104 I
100 2.55 4 1 I 1o - I
101 I 2.50 I 4 1 100 " I
102 2.51 4 1 100 -
103 1 2.55 I - 1 104 10740 I
104 1 2.50 I - 1 104 10521 I
105 I 2.49 I - 1 104 10002 1
106 I 2.54 I - 1 104 10030 I
107 I 2.53 1 - I 104 10568
108 ! 2.51 I - 1 104 10560 !
109 I 2.44 1 I 104 10062 I
110 I 2.51 I - I 104 10485 I
ilI 2.50 1 - I 104 9807 I
112 1 2.51 I - 1 104 10331 I

HW solution 6.52 mg.ml'l
Internal standard solution 20.01 mg.ml1

Mean value 10311 + 312 (3.0%). Deviation of mean from nominal 311 ppm (3.1%)

-=_______________________________
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TABLE 20

Analysis of HW in Diets (Method Development)
(After Storage at Ambient for 21 Days)

Nominal Concentration 25,000 ppm

I I I -I
Weight Volume Volume Volume Concen-

Analytical Diet Used HW Internal Extracting tration
Sample No. (g) Solution Standard Solvent Found

(ml) (ml) (ml) (ppm)

113 2.48 I - - 110
114 2.51 j 10 1 100
115 2.48 10 1 100
116 2.53 I 10 1 100 -

117 2.53 I - I 110 24905
118 2.46 I - 1 110 25945

119 2.50 - 1 110 25432
120 2.49 I - 1 110 27191
121 2.53 I - 1 110 24044
122 2.50 I - 1 110 26280
123 2.53 I - 1 110 25983
124 2.50 f " 1 110 24876
125 2.50 I " 1 110 26241
126 2.52 1 - 1 110 25081

HW solution 6.518 mg.ml1

Internal standard solution 64.31 mg.mll

Mean value 25598 + 907 (3.5P). Deviation of mean from nominal 598 ppm (2.4%)
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TABLE 21

Analysis of HMX in Diets (Method Development)
Summary of Results

Nominal T Concentration (ppm) Found

Concentration Freshly I Storage at 40*C I Storage at I
I (ppm) I Prepared I for 14 Days IAmblent for 21 DaysI

I 1,250 1177 + 80 1234 + 46 1291 + 50I I___ _ I I
10,000 10198 + 548 I 10130 + 368 j 10311 + 312 !

, I I II 25,000 I 24816 + 629 I 250044+ 1103 25598 + 907 I
I ,., _ I _ _ _I __ _ _I _ _ _I
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TABLE 22

Analysis of HMX In Diets Formulated During the 14 Day Toxicity

Study In Rats (at commencement)

Date of Mixing: 16 October 1980

Date of Analysis: 27 October 1980

1 1 1 1 Volume I volume I I Mean tDevlatlon
INomlnall jAnalyticaliWelghtl HMX lInternall Volume lConcen-IConcen-I of mean I
Iconcen-IGroupi Sample I Diet (SolutionjStandardlExtractingJtrationjtration Concen- I
Itrationl I No. I Used I Added lSolutlonl Solvent I Found I Found I tratton I

_______ __g_ (MI) (ml) (ml) (ppm) (pm M%

~~~ 5.00 4:- -- --) 100 4 04
I o119dl 2 15.01 - I - I100 I 01 0
I -3 - -j 100 2.1 0 .-

4 .0 - 11 100 2723 II
2714 I 5.02 I 5.2 1 100 2842 I2744 1 .1

6 15.00 1i i 100 j26671 4 . - .,
7I 15.001- 1 100 2744

2642 29 I 8 I 5.00 I - 1 100 2648 I 2765 I 4.7 I4 -.0 -1 100 j2903
10 5.00 1 F 1 1001II

StandardsI 11 15.02I 1 I 1 100 I I 1 I
I 12 15.02 1 1 100 1 I

HW solution 12.60 mg.ml"I

Internal standard solution 12.08 mg.mllt

I I 13 13.00 I1- I 4 73661 I I
765013 I 14 13.001 - 1 I 104 1 75581 7642 1 0.1

15 3.00 1 104 8002
16 3.00 - 104 843

I 8133 39 17 3.001 - 1 104 I 7855 I 8051 I 1.0 I
18 3.00 1 104 7867
19 3193 4 1 100

IStandards! 20 13.001 4 I 1 I 100 I t I! I 21 13.02 t  4 I 1 I 100 I II

HW solution 6.135 mg.mll

Internal standard solution 24.05 mg.mll



41

TABLE 22 (continued)

I V t I olume I Volume I I I Mean IOeviation
lNominatl IAnalytical[Welghtl HW linternall Volume tConce -tconcen-I of Mean I
IConcen-lGroupl Sample Diet tSoluttonlStandardfExtractlngltratlonltratlon Concen- I
Itrationj INo. I Used IAdded ISolutiont Solvent IFound fFound jtratlonI

*(ppm)I II (a) I (M m) jMI (Ml) (ppm) (ppm) (%
1 T 1 2.50 -1 1 j110 1233221

23550 I4d 23 1 2.50 1 - I 1 110 1 22527 1 23113 1.9
24 2.4 1 11 23489

25 2.50 1 10 2532 711
I2480014. I 26 12.50j - j 1 110 25647 25376 I 2.3 i

~ j 27 2.50 j -j 1 110 255
I I2812.50 1o0 11I1 0 I II
jStandardsj 29 j2.501 1o 1 I 100 t I

30 2.51 110 1 10

MW solution 6.560 mg.mil
Internal standard solution 61.465 mg.mll

I I-I 31 2.0 I1- I 130 67087 8 1I
17201 d 3 32 12.491 - I 1 130 7092269 55l 2.8

33 2.50 1 130 171856
1 1 34 12.50 1 I 1 130 72017

I72000 59I 35 12.501 1 130 1694421707561 1.7
36 j2.50 I f 1 I130 708091

I 1 ''°  -'t " I*
37 2.50 30 1 100

Standards I 38 12.50 3 1 I 100 I I I
I _ 39 2.51 30 j I f 100 J

HW solution 6.075 mg.mlI

Internal standard solution 179.92 mg.mll



42

TABLE 23

Analysis of HWV in Diets Formulated During the 14 Day Toxicity

Study In Rats (at Day 8)

Date of Mixing: 23 October 1980

Date of Analysis: 3 November 1980

t I t ! t Volum I Volume I I Mean IDeviatlonl
INomInall lAnalyticallWelghtl HW linternal Volume lConcen-lConcen-I of Mean I
tconcen-Icroupt Sample I Diet ISolutionlStandardlExtractingltrationltrationt Concen- I
Itration I No. I Used I Added ISolutloni Solvent I Found I Found I tration I

(ppm) I I_ I82__ I (M')I (mI) I (mI) I (ppm)' I__p__ (%) I
1 1 82 5.00 1 104 1

o!19d 83 15.01 - I - 1 04 0 ol 0
84 501 0
5 5.00 1 104 5107

1 4995 129 1 86 15.00 1 I 104 1 48931 49301 1.3 I
"87 500 1 104 4791 -

88 5.00 1 1 104 4055

13869 241 89 15.001 - 1 1 104 13876 39351 1.7 I
" 1 104 3873

91 5.00 4 1 100 1

I Standards I 92 15.00 4 1 i I ioo I I I I
93 15.00 4 100 I I I

HW solution 5.01 mg.ml1

Internal standard solution 19.905 mg.ml't

1 I 94 12.50 I - t 105 16969I I
150 39 95 2.51 ! - f 1 105 16941 16586 10.6

96 2.50 1 105 15847- 4 - *- I , I~o 1 1 - ,
97 I2.50 -1 105 10752

11448 I3d I 98 12.50i - 1 I 105 !10933 110785 5.8

99 2.51 j -1 105 10671
100 2.50 I 1 10 1 I

I Standards I 101 12.50 5 1 1100 I I
_ 10o2 1 5 1 I 25 I I I

HW solution 7.49 mg.ml"I

Internal standard solution 28.04 mg.ml'1
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TABLE 23 (continued)

I I I I I Volume I Volume F I Mean IoevIatIon
INominall jAnalytical[Weightl HW linternall Volume IConcen-fConce-I of Mean I

Iconcen-IGroupl Sample I Diet ISolutionlStandardlExtractingitratonltratlonl Concen- I
Itration I No. I Used I Added ISolutionl Solvent I Found I Found I tration I

I Pm)I I a) ( I (M) (I (Ppm) _____I_ M
(ppm) 1 103 2.50 1f 120 48703 (ppm"

I 49000 I 49 I 104 ! 2.50 ! - I 1 ! 120 48370 48739 0.5

j j 105 2.50 1 120 49143 ____
362 4I 107 2.50i 1 Io 1 , I

106 2.50 - t 120 37858

36720 4 107 12.501 1 120 t36512 36961 ! 0.7
- 108 12.49 -  1 120 36514 _

I 109 2.50 20 I 1 1oo
Standards 110 12.50 20 1 1 ! o0 I !

I I "11 12.50 20 1 100 I_!_!

HMX solution 5.96 mg.mll

Internal standard solution 100.06 mg.ml'l

I 1 1 112 1 2.00 1 - 4 1 160 1175287 8 1
175500 I 59 I 113 t 2.00 1 - I 4 I 160 1181643 1177482 1 1.1 1

J 114 1 2.00 - 1j 160 175516
1151522001 60 100

Standards 116 t2.00 60 4 100 I I I
_____ I___ 117 2"°0 60 I 4 ° 100 !

HW solution 5.99 mg.m1

Internal standard solution 90.086 mg.mllI

1 I 1 18 1 2.00 ! - 1 3 1 140 1129395 1 !
1120600 1 5d I 119 1 2.00 1 - 1 3 I 140 1125597 1125781 1 4.3 1

120 2.00 - 1 3 o 140 1122352 I
I I 121 I2.00 40 3F 100

Standards ! 122 12.00 ! 40 I 3 I 100 ! ! I
I__ _123 _2.00 ,40 3 ! o 100

HW solution 6.004 mg.ml-l

Internal standard solution 79.89 mg.ml1

• 4
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TABLE 24

Analysis of HW in Diet: Results of Quality Control Sample Analyses

(Analysed Concurrently with Diets Formulated During the 14 Day

Toxicity Study in Rats (at Day 8)1

i I Nominal lAnalyticall Weight I Mean Deviatonj

I Group I Weight I Sample I Found I Weight I of Mean I
(mg) No. I (mg) (mg) (w

139 I I 124 I 18.32 j I I

29 I 18.52 125 I 18.93 19.20 I 3.8
I I 126 I 20.34 I I I

I I 127 I 25.35 I I
3? I 25.60 128 I 25.52 I 25.56 ) 0.2

I I 129 I 25.80 I

II I I I II
I I 130 126.56 I

4V I 127.40 I 131 I 126.35 I 125.41 I 1.6

132 I 123.32 I I

I I I 133 I 423.58 lI
15?I 413.42 134 I 409.84 I 412.95 0.1

13 I 405.43

___________ _______ _________ ________ I ______
II I I I I
I I I 136 I 260.57 I I
5 3d I 278.35 I 137 I 281.61 I 270.47 I 2.8

I I I 138 I 269.22 I I! II I __________I __________I ______
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TABLE 25

Analysis of HIX In Diets Formulated During the 14 Day Toxicity

Study In Mice (at commencement)

Date of Mixing: 20 October 1980
Date of Analysis: 3 November 1980

T It I I Volume I Volumel I Mean IDevlatlon
jNomtnall lAnalytlcallWeighti HMX lInternall Volume IConcen-Iconcen-I of Mean
IConcen-IGroupl Sample I Diet ISolutlonlStandardlExtractingtrationitrationl Concen-

Itrationl I No. I Used I Added ISolutlon Solvent I Found I Found I tration I
I (Ppm) I I I (g) I (Pm) I __) I _ (ppm) )

43 5.00 1 100 527
I 483 12 44 !5.00 -1 100 4781 521 .9

425 5.02 I 0 559

46 5.00 1 1 100
SStandards I 47 5.00 1 1 100 I 4 5

1 48 5.00 1 1 1 100 I t I

HtX solution 2.40 mg.ml1

Internal standard solution 2.468 mg.mll

I T t 49 t5.01 1 1 1 50 1 1295
I 1331 129 50 15.00 I - j 1 50 I 1293 1 1320 ( 0.8

I I I 51 5.00 1 1 I 50 I1371 I.oI F -o -
-152 5.02 t 1 11 50 1 15341

1 1513I 36 53 15.001 - 1 50 I 1515 I 1547 I 2.2I ! ",54 5.00 1 ~'' l '' 50 1593
1 55 1 5.0 1 1 I 1I 5

lStandardsl 56 15.001 1 1 50 I I I
57 15"0 1 1 50

NW solution 6.68 mg.ml-l
Internal standard solution 7.032 mg.mll
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TABLE 25 (continued)

I l I I Volume IVolume I I Mean iDevIatonl
lNominall lAnalyt'callWetghtl HN linternall Volume lconcen-IConce-I of an I
Iconcen-IGroupj Sample I Det jSolutionlStandardjExtractlngltrationltratlon Concert- I
Itration I No. I Used I Added ISolutioni Solvent I Found 1 Found I tration
I(ppm) Iq) (m)j(MI) I(m) $(ppm) (ppm) % I
1 58 5.02 - 1 104 3088
1 3325 37 1 59 15.001 - I 1 I 104 1 3115 3152 5.2 1

S! 60 5.00oo 1 104 32 53 f I
1 61 . j 1 1 04 4833

I 485614J l 62 14.991 - I 1 I 104 45621 52781 8.7 1
63 5.01 - 104 6439
64 5.00 4 .01 I 10O , I 

Standards 65 15.021 4 1 100 1 I II_ t 66. 5.02l 4 t 1 10IO.0 t l l

HWX solution 4.992 mg.mll
Internal standard solution 20.136 mg.m!1

67 2.50 1 I 105 17878 1 1
1 7926 1 49 1 68 12.50i - I 1 105 7835 8109 2.370 I 1 I

I * H t 69 2.49 f 10W5 861470 2.50 1-105 11852

I 12547 I 5 71 1 2.52 1 - 1 1 I 105 !12904 I 12820 2.2

tf j72j 2. 1 1 j 105 13705 ___ -
t 73 "2.50 5 , 1 100 1

I Standards ! 74 12.50 5 I 1 100 I I t
l 75 2.5 I 1 100

HMX solution 5.008 mg.ml- t

Internal standard solution 24.77 mg.mll

l I 76 12.50 11- 1 110 122237 1 ' j
1210781 59 77 2.51 - I 1 110 122115 22227 5.5 1

78 1 2.52 I-1 1 110 22328
1 79 1 2.50 f 10 1 1 f 100Standards I 80 1 2.50 1 10 1 100

I__ ._ _ 81 1-2.50 ,o0 t 1 . 100 $ l l
HI4 solution 5.058 mg.ml"

Internal standard solution 50.184 mg.ml1
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TABLE 26

Analysis of HMX In Diets Formulated During the 14 Day Toxicity

Study In Mice (at Day 8)

Date of Mixing: 27 October 1980

Date of Analysis: 3 November 1980

I I 1 I Volu t me I I Mean IDevlationj
INominall lAnalyticallWeightl HMX linternalt Volume Iconcen-IConcen-I of Mean
fconcen-IGroupi sample I Diet lSolutlonlStandardlExtracttngftratIonttrationj concen-
Itrationt I No. Used I Added ISolutiont Solvent I Found I Found I tration
I(ppm) I I - (g) j(ml) (ml) (ml) I(ppm) (ppm) (%

1 1 140 I5.00 1 1 1 0 011
t ot1 a 141 t5.ool - - I OO ! of of o, 142I 5.0 100 0

13 5.00 1 10 548

500 o 2d ! 144 15.00 - ! 1 ! 100 I 505 t 515 3.0
I 5 j 00 1 10 49

.146 i I oo 01 1463
I 14581 29 147 t5.001 - 1 f 100 ! 1547 1521 4.3
I _0 1 100 155 - _

149 15.00 1 I 1 I
Standards ! 150 15.00 1 1 !1001 I I

151 15.0O I  1 100

HMX solution 5.064 mg.ml'i

Internal standard solution 5.012 mg.ml'l

S ! ! 152 154 1 104 12026 11 I
2014 J3d I 153 I 5 .0 0 I - f 1 I 104 I 2127 I 2082 3.4

154 5.00 1 2093~ I - L1 -
t 15 1S 5s.00 - 1 1f 104 1 4698 1 I

I 4556 I39 I 156 15.001 - 1 ! 104 I 49161 48521 6.5

158 5.00 4 1 100
I Standards ! 159 15.00 4 I 1 100 I I

___ _ 160 5.00 4 t .1 I 100 tt ! !

HMX solution 3.995 mg.ml'l

Internal standard solution 15.920 mg.mll

... .. . ........
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TABLE 26 (continued)

! It I I Volume I Volume I Mean Ioeviationt
INomInail lAnalytlcallWeightl HW linternall Volume Iconcen-lconcen-I of mean
iconcen-IGroupi Sample I Diet ISolutionlStandardlExtractingltrationltratlonj Concen-
Itraion I No. I Used I Added ISolutionj Solvent I Found I Found tration
"(ppm) I I(g) (mI) (MI) I (m) (ppm) (ppm) (s)
I 1 161 2.50 - 105 11221 1 I
11613 149 I 162 2.50 I - 1 f 105 11256 111209 3.5

163 2.50 1- i 105 11151 - _ _ _ _I

164 2.50 5 1 100° II
Standards I 165 12.50 5 1 1 I 100 I I I

I I____ _ j 166 12.5o0 _ 1 I__oI

HW solution 5.996 mg.ml'1

Internal standard solution 29.888 mg.ml

I
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TABLE 27

Analysis of HMX In Diets: Results of Quality Control Sample Analyses

rAnalysed Concurrently with Diets Formulated During the 14 Day

Toxicity Study In Mice (at Day 8)l

I NomInal IlAnalyticaI Weight I Mean IDevlat Ion
Group Weight sample I Found I Weight I of Mean

(mg No. (mg) __mg__

I ?I I 167 I 5.24 I I
239 J 5.34 I 168 I 5.47 I 5.39 I 0.9

I I 169 I 5.45 I I

I 170 18.03 I
3 I 17.92 I 171 17.78 I 17.80 0.4

I I 172 I 17.59 I III __ _ _ _ _ _ _I _ _____I ________I __ _ _ _ _ _ _I ___

II I I I I
I I 173 34.96 I I

4? 36.03 174 35.33 I 35.00 I 2.8
I I I 175 34.68 I I
I . .I I I .. .....
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TABLE 28

Analysis of HWX In Diets During 90 Day Toxicity Testing In Rats

Date of Mixing: 23 October 1980

Date of Analysis: 3 November 1980

I IVolume I Volume I
I I lAnalyticallWeightl HW linternall V-,lume I Mean IDeviationi

INominal IGroup I Sample Diet ISolutionlStandardlExtractlngl Value I Value I of Mean I
I Value I I No. IUsed I Added Isolutionl Solvent I Found I Found I Value I

I I I 176 15.02 1-I -j 100 I I I
I 0 I 1?1 177 14.98 - I - I 100 I 0 I 0 0
I I 178 1 5.03 1-I - I100 101 I

IStand-I 179 15.001 1 1 I 100 I I I
I 2.02 lards I 180 1 4.99 1 1 1 100 I I I
I I 1181 14.93 1 1 100 I I

II I 12 4.97 1 I 10 I 1.73 1 I
I 2.13 Qc I 183 15.01 1 1 I 10 2.10 I 1.98 7.0

I I 5.00 1 1 100 2.1

I I 1 185 15.07 - 1 I100 1417 I I
1420 1 23 186 5.07 - I 1 I 100 1413 1409 I 2.6
I I 187 14.98 1 1 100 1 398 I !
II I I I I I I I * I
I I 1 188 15.02 -1 100 4381 I
I415 I 29 189 15.02 " - 1 I 100 I637 I438 I 5.5
SI I 190 15.00 - 1 100 1438

HMX solution 2.02 mg.mli
Internal standard solution 1.97 mg.ml "

QOC solution of HMX 2.13 mg.mll

Mean of 2 results only
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TABLE 28 (continued)

VmI I I vo volu
I I IAnalvticallWeightl HW Iinternall Volume I I mean Deviation
lNominal (Group I Sample I Diet (SolutionIStandardlExtractingl Value I value I of Mean I
I Value I I No. I Used I Added ISolutionI Solvent I Found I Found I Value I

I____ (g)_ (ml) (Ml) (MI) % I

I (Stand-I 191 1 5.031 1 ! 1 100 I I I
I 5.51 lards I 192 1 5.01 1 1 1 100 I I

1 193 4.92 1 1 I 100 1 I

I ( 194 15.031 1 1 I 100 I 5.34 I
I 5.201 Qc I 195 15.001 1 I 1 100 I 5.50 5.37 3.3
I I 196 14.951 1 ( 1 ( 100 I 5.27 I I' I I I - J 4II I
I , I lii i.-

I I I 197 14.991 1 1 100 11281 I I
11250 I 33 I 198 1 4.97 1 - I I 100 11283 11274 I 1.9 1
I I I 199 14.96 1 - I I 100 11258 I I

I I I 200 15.02 1 - 1 1 100 (896 I I I
864 I 3 I 201 I 5.00 I - 1 100 f873 1877 f 1.5 I

I I ( o,202 5.00 -( 1100o 861 ( I

H1W solution 5.51 mg.ml"

Internal standard solution 4.94 mg.ml'

QC solution of HW 5.20 mg.mll
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TABLE 28 (continued)

-I I I lvoiumelvolu I I I I I
I lAnalytlcallWelghtl H linternall Volume I I mean Ioeviatlon

lNoninal IGroup I Sample I Diet ISolutionlStandardlExtractingl value I value I of Mean I
I Value I I No. I Used I Added lSolutlonl Solvent IFound IFound I Value I

I1 (g~ ) (MI MI) 4 (m)w II I ' " '" 1 " '
lStand-l 203 1 5.001 3 I 1 1 100 I I I I

12.15 lards I 204 14.971 3 I 1 100 I I I
II 1 205 5.10 1 3 1 100 1 I I II f-fI-f I-I-If '

I I 206 15.011 3 1 100 1 12.05 I
11.91 QC 207 14.95 3 I 1 100 11.98 11.81 I 0.8 I

I I 208 14.991 3 I 1 I 100 I11.41I I
I I I I ii I It I I

I I 209 15.031 - I I 103 12360 1 I
12305 1 49 I 210 1 5.10 1 1 1 103 12290 12309 1 0.2 I
1 I I 211 I5.10 - I 1 103 12276 I I II II_______I_ I __ _ _ _

HMX solution 4.05 mg.mll

Internal standard solution 12.295 mg.mll
QC solution of HMX 3.97 mg.mll
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TABLE 28 (continued)

Iv " I Volume I volume I I I I I
I lAnalytlcallWeightl HWX linternall Volume I Imean Devlatlonl

INominal IGroup I Sample I Diet ISolutlonlStandardlExtractlngl Value I Value I of Mean I
value I I No. I Used I Added ISolutionl Solvent I Found IFound I Value II (g (MI) (MI)°' (MI) m *

IStand-I 212 15.04 1 5 1 1 1 100 I I I 1
I 22.5751ards I 213 15.oo 5 I 1 I oo I I I 1

I 214 14.99 1 5 1 1 00 I 1 1s- 4-1-1-4 1 I1-f----
I I I 215 15.021 5 I 1 I 100 I22.751 I I

22.78 QC I 216 15.08 I I 1 I 100 j 22.42 I 22.76 0
I I 217 15.001 5 I 1 100 I 23.11I I

I TI 1 1 1 1 1 1 11I { '
I 1 218 15.05 1 1 105 13973 I I I

13930 1 44 1 219 14.971 - I 1 1 105 13859 13936 1 0.2 1

I 1 220 14.891 - I 1 I 105 13977 I I 1

S1 22) 14.97 1 - I 1 105 14918 I I I
15151 I 57 I 222 I 5.oo I - I 1 I 105 14933 15019 I 2.6 I

I I 223 1 4.94 1 - 1 1 I 105 15205 I I I

HW solution 4.515 mg.rnl 1

Internal standard solution 22.3 mg.mll

QC solution of HI4X 4.555 mg.ml"l

,4
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TABLE 28 (continued)

I I I I vtIvolumeI T 1I
I IAnalyticallWeightl HMX linternall Volume I Mean Ioevlatlonl

INominal IGroup I Sample I Diet ISolutionlStandardlExtractlngl Value I Value I of Mean
I value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value I
II aI (g) j (m I) (mi) ) (mi) (%) I
I IStand-1 224 1 5.07 1 6 1 100 I I I
I 30.O7ards 1 225 15.02 I 6 I 1 100 I I I
I I I 226 15.051 6 I Ioo I I I 

I I 227 15.031 6 I 1 100 I 30.631 1 1
I 29.711 QC 1 228 1 5.00 1 6 I 1 1 100 1 30.031 30.271 1.8 1
I I 229 1 5.001 6 I 1 1 100 1 30.061 I
II I I I I I I I
I I 230 15.071 - I 1 1 106 111135 I I
111520 1 53 1 231 1 5.00 1 - I 1 I 106 111093 111293 I 2.0 1

I 232 15.021 - I 11 106 111650 I IiII I4-1- - 1-1
I I 233 15.02 1 106 14814 I I

112577 1 69 1 234 14.901 - 1 1 106 15004 14882 I 61.2 1
I I 235 15.001 - 1 106 14827 I I

I ___I___I_ I______I___ I____ I_______
lW solution 5.012 mg.mll

Internal standard solution 30.01 mg.mlI

QC solution of HN( 4.952 mg.mll
= It is suggested that Group 59 may have been sampled In error since the dispensary

weighing records are correct for the preparation of a nominal 12577 ppm diet
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TABLE 28 (continued)

I Volume I I I I I
I I lAnalyticatlWelghtl IHW linternall Volume I I Mean Ioeviationl
INominal IGroup I Sample I it ISolutionlStandardlExtractingl Value I Value I of mean I
I value I I No. I Used I Added IsolutlonIl Solvent I Found I Found I Value I

I- (g) ....5I.L. (MI)±L (ml) w%

I IStand-I 236 1 4.97 1 17 I 1 I 100 1I I
I 81.941ards I 237 15.031 17 I 1 I 100 I I I
I 1 238 5.001 17 I1 00 I I It-4I I- I-I-I ,
I I I 239 14.99 1 17 1 I 100 I 85.381 I
1 84.491 QC I 240 1 4.99 1 17 I 1 1 100 1 85.251 85.491 1.2 I

I I 241 1 5.031 17 I 1 1 100 1 85.851 I 1

I 242 1 5.04 1 - I 1 I 117 132233 I I I
133600 I 6,3I 243 1 4.99 1 - I I I 117 132656 132925 .0 I
I I I 4 5.02 1 - I 117 133887 I I I

HV solution 4.82 mg.ml"I

Internal standard solution 85.01 mg.mlI

QC solution of HMX 4.97 mg.ml "1

.4
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TABLE 29

Analysis of HMX In Diets During 90 Day Toxicity Testing in Rats

Date of Mixing: 22 December 1980 (Week 1)
Date of Analysis: 23 January 1981

I I I I I volume I volumeI I II
I I jAnalytIca~lWeightl HMX linternail Volume I I Mean IDevlatlonl
INomInal IGroup I Sample I Diet ISolutionlStandardlExtractlngl Value I Value I of Mean I
I Value I I No. I Used Added (Solutlonj Solvent I Found IFound I Value I

I I _"_(g) I )" (ml) (ml) (%

I 1 245 15.32 -I - 100 10 1 I 
I 0 1 1I3 246 15.45 - I - 10 1 0 I 0 1 0
I I I 247 15.00 1 - -I 100 0 I I I I I I I I II
I Istand-I 251 15.18 1 1 1 1 100 I I I
I 1.981ards I 252 1 4.94 I 1 I 1 100 I I I 1
I I I 253 15.29 1 1 1 100 1I I 1 I1}II1
I I I 254 15.16I - I 1 100 I 2.281 I
1 2.561 QC I 255 I 5.361 1 1 1 100 I 2.27 1 2.281 10.9 1

I I 256 I5.381 1 I 1 1 100 I 2.281 I 1

I 1 257 6.72 1 1 100 1468 1 I
450 I 2.3 I 258 I5.15 - 1 100 409 1 426 1 5.4 1

I I 259 15.50 - 1 1400 I I 1-I _ _

263 -5.11 1 1 100 412 1 I
4 I 1 29 I 264 I5.32 1 - I 1 100 404 1 408 I 5.3

I I265 15.151 - 1 1 00 5691 I

HMX solution 1.98 mg.mll

Internal standard solution 2.428 mg.mil
QC solution of HtX 2.56 mg.mt

M Mean of 2 results only
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TABLE 29 (continued)

volume volume I I I I I
I l fAnalyticallweightl HMX linternall Volume I Imean IeviationI
INominal IGroup I Sample I Diet iSolutlonlStandardlExtractlngl Value I Value I of mean I

I Value I I No. I Used I Added ISolutionl Solvent I Found I Found I Value I

lI (g) I (m)l "°')l )I I I (% I

I IStand-I 269 15.441 1 I 1 100 1 I I
I 5.661ards 270 15.301 1 1 I 100 I I I
I I I 271 15.89 1 11100 II1.I-f I-I-fi f-I-f
I I I 272 16.49 1 I 1 100 I 5.471 I
I 4.861 QC I 273 1 6.05 1 I 1 I 1 100 I 5.53 1 5.501 13.2 1
I I I 274 15.211 I 100 5.51

I I I 275 14.83 1 - I I 1 100 11439 I I
11400 I 3. 276 15.651 - I . 1 100 11359 1 1418 I 1.3 1
I I 277 14.92 1 - I I 1 100 11457 1II- I- -4-I I fII I
I I I 281 15.571 -I 1 100 11169 I

1080 32 1 282 I 5.34 1 - 1 1 1 100 11134 1 1149 6 6.4
I I 283 15.10 1 - I I 1 00 11143 I I

-lX solution 5.66 mg.ml4

Internal standard solution 5.776 mg.mil

QC solution of HMX 4.86 mg.ml
1
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TABLE 29 (continued)

I III vo l u me, I Vo ,l ,, e I I I I I
I lAnalyticallWeightl I lInternall Volume I IMen IDeviationl

INominal IG"oup I Sample I Diet jSolutionIStandardlExtractingl Value I Value I of Mean I
Value I I No. I Used I Added ISolutonl Solvent IFound IFound I Value I

IStand-l 287 15.001 3 I 1 100 I I I I
I 11.5951ards 1 288 15.931 3 1I 100 1 I I I
I I 1 289 15.75 1 3 1 100 1 I I

II 290 15.661 3 I 1 100 1 11.301 I I
I10.861 QC 291 15.35 1 3 I 1 100 1 11.19 1 11.191 3.0 I

I 292 15.051 3 I 1 I 100 1 11.07 1 I
II I I I i1'

I 293 16.85 1 - I 1 I 103 12772 I I 1
12916 1 49 1 294 1 5.25 1 - I I 103 12788 1 2795 I 4.2 1

I 295 15.87 1 - I 1 1 103 12824 I I I
1 I I 1 11 11_ 1 1 1 _1

HM4X solution 3.865 mg.mll
Internal standard solution 11.836 mg.ml4
QC solution of HMK 3.62 mg.mll



59

TABLE 29 (continued)

I I I I Volume Volume I1I1I
I IAnafytlcallwelghtl HMX lInternall Volume I I Mean IDevlatlion

(Nominal IGroup I Sample I Diet ISolutionlStandardlExtractingl Value I Value I of Mean
Value I I No. I Used I Added ISolutloni Solvent I Found I Found I Value____ __ " Il I" ____I €'

I____ __g_ (ml) (Ml) (ml) %

IStand-1 299 1 5.12 I 5 1 1 0 I I I
23.061ards I 300 15.18 1 5 1 1 100 I I I

I I 1 301 14.82I 5I 1 100 I 1 I
I I I I I 100

I I I 302 14.96 51 100 20.47I I
1 20.431 QC I 303 1 4.96 1 5 1 100 I 20.49 1 20.701 1.3 1
S I I 304 15.041 5 1 100 I 21.151 I

I I 305 16.361 - I 1 1 105 14320 I 1 I
1 4345 I 43 I 306 1 5.17 - 1 1 105 14392 1 4357 I 0.3 I
II 1 307 16.31 I - I 1 ( 105 14358 I I I• I II i-II -t I

1 311 15.60 - I I I 105 16632 1 1 1
6526 I 57 I 312 1 6.501 - 1 i I 105 16958 1 6721 I 3.0 I

I I 313 1s.'0 1 - I 1 I 105 16573 I I I

HW solution 4.612 mg.mll

Internal standard solution 22.812 mg.ml4

QC solution of HMX 4.085 mg.mli

.4
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TABLE 29 (continued)

I I I I IvolumeI volume III
I I IAnalytlcallWelghtl HMX linternall Volume I I Mean IDevlatlon
INominal IGroup I Sample I Diet ISolutionlStandardlExtractlngl Value I Value I of Mean I
I Value I I No. I Used I Added ISolutlonI Solvent I Found I Found I Value 1

lI_ __ II __"_"' '" _ _ __
I_____ (g) I%!2 ~ ~ Cl)_____ () I

I IStand-l 317 12.461 6 1 1 I 100 I I I
I 31.201ards I 318 12.991 6 1 I 100 I 1 I
I I 1 319 12.911 6 1 I 100 1 1 1

I I I 320 1 2.94 1 6 1 1 1 100 I 30.071 I 1
I 29.301 OC I 321 1 2.92 I 6 1 1 I 100 1 29.411 29.311 0 1
I I I 322 12.601 6 1 1 1 100 I 28.441 1 1

I I I I I I I iI
I I 1 323 13.231 - I I I 106 112882 1 I
112921 1 54 I 324 1 2.991 I 1 1 I 106 113147 113166 I 1.9 1

I 1 I 325 12.42 1 - I I 1 106 113470 1I

I I I 329 12.47 1 - I 1 I 106 116760 I I I
115833 I 69 I 330 1 3.08 I - I 1 1 106 116400 116580 I 4.7 I
I I I 331 12.26 1 - I I 1 106 124167 I I I
I I L L L LII I_ I
HW solution 5.20 mg.mll
Internal standard solution 30.072 mg.mll

QC solution of HMW 4.884 mg.mll
Mean of 2 results only
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TABLE 29 (continued)

I I I I I volume I Volume I I I I
I lAnalyticallWeightl HMX linternall Volume I I mean IDeviatlon

INominal IGroup I Sample I Diet ISolutlonlStandardlExtractlngJ Value I Value I of Mean
I value I I No. I Used I Added ISolution Solvent I Found IFound I Value I

I______ (g) (ml) (MI I (ml) _____ (% II I
I IStand-I 335 12.87 17 1 I 100 I I I
I 88.20 lards 1 336 1 2.501 17 1 1 100 I I
I I 1 337 12.38 1 17 111 100 II' -I- I-I +-I I+ 1 A

I I 338 12.901 17 I 1 I 100 I 81.361 I
I 81.3111 QC I 339 1 2.63 I 17 1 100 I 83.431 82.111 1.0 1

I I 340 12.491 17 1 1 100 I 81.551 I
IiI I I ll 117

I I 341 1 2.38 1 - 1 1 1 117 136085 I I 1
137538 63 342 1 3.031 - 1 117 137335 136915 I 1.7 1

I I 343 1 2.46 1 - I 1 1 117 137325 I I 1

HMX solution 5.188 mg.mll

Internal standard solution 87.608 mg.ml1

QC solution of HMX 4.783 mg.mll
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TABLE 30

Analysis of HMX in Diets During 90 Day Toxicity Testing In Rats

Date of Mixing: 29 December 1980 (Week 2)

Date of Analysis: 23 January 1981

I I I Volume I Volume I
I lAnalyticallWeightl HMX llnternall Volume I I Mean IDeviation

INominal IGroup I Sample I Diet ISolutionlStandardlExtractingl Value I Value I of Mean I
I value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value
I _ _ ) (ml) (g) I

I

Ii -_ I
I I 248 14.97 1 - - 100 I 0 I I

0 I18 l 249 15.20 - I -0100 I o I 0 0 
I I 250 15.131 - I -1 1000o I
I I I I I I I I I I

SI 260 14.971 -I 1 100 1483 1 I
I 480 28 I 261 I 5.68 I - I 1 100 1474 I 482 I 0.4
I I 262 15.101 - 1 100 1 4881 I

I I 1266 15.37 1- 1 00 1 911 I I
I 467 I 23 I 267 15.171 - 1 100 1866 I 896 °

I I 1 268 15.141 - 1 1 100 1 9111 I

I I 1 278 14.74I - I 1 100 11453 I I
1389 I 3 I 279 I 5.42 I - I 1 100 11507 I 1494 I 7.6

I I 280 16.241 - I 1 100 11522 1 I

N.B. Analysed with diet prepared 22 December 1980 using the same standard solutions
= Since the values obtained are markedly different from the nominal concentrations the

archive samples for these groups have also been analysed (see p. 65)
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TABLE 30 (contInued)

S I lAnalytIcalWeghtl Hvu lInternall Volume I I loeviationl
INominal lGroup I sample I Dlet ISolutionIStandardlExtractlngi Value 1 Value I of Mean 1
I Value I I No. I Used I Added ISolutioil Solvent I Found I Found I Value I
I (g m (ml) (ml) w I

I l l 284 15.34 -I 1 100 1521 I
1062 I 39 I 285 14.88l - 1 I 100 1570 l 548 l "

1 286 1 5.04 - 1 100 552 I I
I I I ii I I{I
l I l 296 1 5.1 1 - 1 1 1 03 12819 l l

2527 I 4? 297 1 4.85 I - I 103 12771 I 2776 1 9.9 1
I I I 298 15.801 - 1 l 103 12739 1 1__I-lA-l -I __I t

308 14.84 1 - II 105 14735 I I
14288 I 43 I 309 1 5.27 I - I 1 1 105 14695 I4655 I 8.6 1

1I 310 1 5.811 - I I 105 14536 1 I 1

1 l 314 14.861 - 1 I 105 16185 I I
I5654 I 5 I 315 1 5.21 1 - I I 105 16054 1 5929 I 4.6 1
I I I 316 15.281 - 1 I 105 15547 I I I1 I 1 1 1 1 I 1I

= Since the values obtained are markedly different from the nominal concentrations the

archive samples for these groups have also been analysed (see p. 65)
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TABLE 30 (continued)

volue I voluI i
I I IAnalyticallWelghtl HMX linternall Volume I I Mean IDeviation
INominal IGroup I Sample I Det lSolutonlStandardlExtractlngl Value I Value I of Mean I
I value I I No. Used I Added ISolutionI Solvent Found I Found I Value I
I. ____i ___ (g) (ml (Ml) ........ 1.....] (%I I1- 1 I ° 1 1 '" lIi

I I 326 12.82 1 I 106 13099 1 I
12764 53 I 327 12.60 - 1 106 12813 12959 j 1.5

I J 328 12-361 - I I I 106 112964 1 Il ii i I I I]II
I I I 332 12.471 - 1 106 112874
13065 I 6q I 333 12.45 I - 1 106 I 15603 I 13817 I 5.8

I I I 334 12.931 - 1 106 12973 I

I" I
I I I 344 2.931 - 1 117 131888 I I
36500 I6 345 I2.51 - 117 I37009 34104 6.6
I I I I 33414 I I

I



65

TABLE 30 (continued)

Analysis of Samples from Archives

IVolume I
I IAnaiyticallWeightl HMX lInternaIl Volume I I mean IDeviation

INominal IGroup I Sample I Diet ISolutionlStandardlExtractingi Value I Value I of Mean I
Value I I No. I Used Adde,; ISolutlonl Solvent I Found I Found I Value Ii I 4(g) (MI) (MI) (ml) II_

I IStand-I 434 1 4.961 1 1 1 1 100 I I I I
3.841ards I 435 1 4.99 1 1 1 1 1 100 I I I I

1 436 1 4.94 1 1 1 1 00 I I I II 1 1l _ _ I 1I ,
I I I 437 15.341 - I 1 100 11053 I

467 I 2? I 438 5.16 I - I 1 100 1 1091 1072 1 1.0 I

I 1 439 14.891 - 1 1 100 15041 I I
1062 Y? 440 I 5.791 - I 1I 100 460 I482 I 3.2 I

I _________ I______ I. ________ ____I___

HMX solution 3.84 mg.mll
Internal standard solution 4.01 mg.ml1

) Assumes Group 2q and Group 3? samples have been Interchanged
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TABLE 31

Analysis of HiM( in Diets During 90 Day Toxicity Testing in Rats

Date of Mixing: 5 January 1981 (Week 3)
Date of Analysis: 21 January 1981

' 1 1 ' I fvolumelvo I volume{
I lAnalyticallWeightl HMX linternall Volume I IMean Deviation{

INominal lGroup I Sample I Diet lSolutionlStandardlExtractingl value I value I of mean
Value I I No. I Used I Added tSolutlonl Solvent l Found I Found I Value I

I g (ml) w .L..I I
I } 347 14.88 - 1- 1,00 10 I I

0 i39j 348 14.91 - I - I 100 o I I 0 I
I I 349 15.09 - 1-1I ,o l I 

1 lstand-I 350 15.211 1 1 1 I 100 I I I 
I 1.681ards 1 351 1 4.90 I 1 1 l 100 1 I

S 352 14.98 1 1 1 00 I I II II I II {'
I I 353 15.18 1 1 I 100 I 1.761 I I
1 1.661 Qc 1 354 1 5.1 1 1 1 1 1 100 1 1.85 I 1.821 9.6 1

1 1 355 15.61 1 I 1 100 I 1.84 I I

I I 356 15.31 -" 1 100 1552 I I
506 2 3d I 357 I 5.70 1 - I 1 1 , 543 549 j 8.5

I l1 358 15.321 -1 11100 1551 l I

359 15.70 1 100 1 517 I I
474 29 360 15.691 I 100 1541 I 533 I 12.4

I I II I 1 542 I I
361 15.43 1 100 539 j I

I I I I524 I I

HMX solution 1.68 mg.ml1

Internal standard solution 1.732 mg.ml1
QC solution of HMX 1.66 mg.mli
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TABLE 31 (continued)

vT I I volume I volume I I I I
I I IAnalyticatlWeightl HMX linternall Volume I I Mean IDeviation'
INominal IGroup I Sample IDiet ISolutlonlStandardlExtractlngl Value I Value I of Mean I
I Value I I No. I Used I Added ISolutlonI Solvent I Found I Found I Value I

II I I I") 'I '"II " 1 -I - i
I IStand-I 362 1 4.871 1 I 1 1 100 I I
I 5.001ards I 363 1 4.79 1 1 I 1 I 100 I I I
I I 1364 15.58 11 1 100 I I II I I 1 1 1I I1 1 ',
I I I 365 15.77 1 1 100 5.521 I
I 5.741 QC 1 366 1 5.93 1 1 I 100 I 5.09 1 5.281 8.0 1
I I I 367 15.02 1 1 I 1 100 5.24I

I I I 368 15.52 1 - I I 1 100 11459 I I
11482 I 3 I 369 I 5.57 I - I I 1 100 11447 I 1449 I 2.2 1

I 370 1 5.16 I - 1 1 1 100 11440 I 1I I I 1 1372II
371 15.41 1 1 100 11169 1

1114 N 372 15.71 1 - I I 1 100 11171 1 1156 I 3.7 1
I I I 373 15.31 1 - I 1 1 100 11127 I I
I I ________ I ________ I _______I

HMX solution 5.00 mg.mll

Internal standard solution 4.432 mg.mll

QC solution of HMX 5.74 mg.ml1

I4
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TABLE 31 (continued)

1 I I I volume I volume I I I
I lAnalyticallWelghtl HW linter1nall Volume I IMean IDeviatlonj

INoninal IGoup I Sample I Diet iSolutlonlStandardlExtractingl Value I value I of mean
Value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value
II _____I (q) I(l) (ml) I(m) I() I

IStand-I 374 14.781 3 I 1 I 100 I I I 1
I 12.241ards I 375 1 5.22 1 3 I 1 1 100 I I I
I I 376 I5.45 1 3 1 100 1 I II I I I I I I
I I I 377 15.681 3 1 j 100 j 9.02l I
1 9.121 QC I 378 1 5.19 1 3 I 1 I 100 I 9.12 I 9.071 0.5 1
1 I I 379 15.41 I I 1 I 100 I 9.08 1 I 1

II I I I I IIII
I I I 380 15.771 - I 1 I 103 12496 I I
1 2614 42 381 1 5.37 I - 1 1 I 103 12387 1 2487 I 4.8 1
1I I 382 14.91 1 - I 1 I 103 12579 I I II _ JI L I I LI I_

HIX solution 4.08 mg.mll

Internal standard solution 11.828 mg.mll

QC solution of HMX 3.04 mg.mll
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TABLE 31 (continued)

Vlum I I Volue u I I I I
I IAnalyticallWeightl MW lInternall Volume I Imean Iooeviatiol

INominal IGroup I Sample I Diet ISolutioniStandardlExtractingl Value I Value I of Mean I
IValu I I No. Used Added ISolutionj Solvent I Found I Found I Value IIIg (MI (M' l I (m II
I tStand-1 383 1 5.65 5 1 100 1 I
I 22.30oards 1 384 1 5.00 1 5 I 1 100 I I I

I 385 15.00 5s 1 I lO0 I II II i 1 I1 I I I
I I 386 15.241 5 1 100 15.28I I

I 15.561 QC 1 387 15.91 1 5 1 1 1 100 1 16.30 1 15.911 2.2 1
I 388 15.61 1 5 1 I 1 100 I 16.151 II, l ll 1 II Vl I I I

1 389 15.531 - I I 1 105 14674 I I I
I 4500 14 I 390 1 5.89 I - I 1 1 105 14195 1 4532 I 0.7 1

I I 391 14.84 1 - I 1 I 105 14727 I I I

I I I 392 15.53 1 - I I 105 15827 I I 1
15850 1 52 I 393 1 6.38 1 - I i I 105 16132 I 6020 1 2.9
I I I 394 15.71 1 - I 1 1 105 16100 I I

HMX solution 4.46 mg.mll
Internal standard solution 22.18 mg.m11

QC solution of HIWX 5.19 mg.mll



J-
70

TABLE 31 (continued)

VI T I v Ivolume I F
I (AnalytlcallWelghtl HW linternall Volume I mean IDevlatlon

fNominal IGroup I Sample IDiet jSolutlonlStandardlExtractlngl Value I Value I of Mean
I Value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value

Ig) (ml) '(ml) ( II I

I IStand- 395 12.591 6 1 100 I I I
31.341ards 396 12.64I 6 1 100 I I I

I I 1 397 12.50 61 1 oo I I I

I 1248l 6 I 1 I 100 I 28.921 I 1
29.521 QC 1 399 1 2.26 1 I 1 I 100 I 28.841 29.051 1.7 1

I 400 12.681 6 I 1 I 100 I 29.391 I
I I

I 401 1 2.72 1 - I I 1 106 114306 I I
113331 53 1 402 I 3.19 I - I 1 1 106 113337 113775 I 3.3 1

I 403 13.141 - I 1 I 106 113681 I III t I I II I
I I 404 1 2.70 1 - I 1 I 106 113455 I I

113893 I 69 1 405 1 2.53 1 - I 1 1 106 113950 113607 1 2.1 1

1I I 406 12.81 1 - 1 I 1 106 113416 I I

HMX solution 5.224 mg.mll
Internal standard solution 30.50 mg.ml*

t

QC solution of HMX 4.92 mg.miml
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TABLE 31 (continued)

I I I volume I Volume I
I lAnalyticallWeightl HMX linternall Volume I I mean IDevlatlonl

INomilnal IGroup I Sample I Diet ISolutlonjStandardlExtractlngl Value I Value I of Mean
I Value I I No. lUsedI Added ISolutloni Solvent I Found I Found I Value I

I (g) (m) (ml) m) (MI) m

I IStand-I 407 1 2.22 1 17 I 1 j 100 I I I
I 86.041ards I 408 1 2.70 1 17 1 1 100 1 1 1
I I 1 409 12.40 17 I 1 1001 I I I I ___ 11 _ I I
I 1 410 2.651 17 I 1 1 100 I 95.781 I
1 85.0851 QC I 411 12.46 1 17 1 1 I 100 I 85.081 89.061 4.7 1

1I I 412 12.181 17 I 1 I 100 I 86.331 I 1II I II
I 1 I 413 12.29 1 - I 1 1 117 137141 I I
138000 I 63 I 414 1 2.37 1 - I 1 117 136315 136757 1 3.3 1

II I 415 12.441 - I 1 1 117 136814 I I

HMX solution 5.061 mg.mll
Internal standard solution 81.69 mg.ml
QC solution of HMX 5.005 mg.mll

.4
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TABLE 32

Analysis of H( In Diets During 90 Day Toxicity Testing In Rats

Date of Mixing: 26 January 1981 (Week 6)

Date of Analysis: 5 February 1981

1 - r Volume I volumeI I I 1
I lAnalyticallWeightl HW lInternall Volume I lMean 10evlatIonl

jNominal IGroup I Sample I Diet ISolutionlStandardlExtractingl Value I Value I of Mean
Value I I No. I Used I Added ISolutionl Solvent I Found I Found I Value I

I.I ... (,.. I-) - m....m..- I I) -M )
IStand-I 441 15.34 1 1 1 1 50 I I I

1 2.291ards I 442 15.961 1 I 1 50 I I I
S I 1 443 16.25 1 1 1 15 I I 1

II I I I I I I I II
I I 1 444 16.61 I 1 I 1 I 50 I 4.02 I I

3.861 QC 1 445 1 5.57 I 1 I I 50 1 4.03 1 4.021 4.1 1

I I 446 15.53 1 1 1 1 1 50 I 4.02 I -I- I-f-- I 4 I-f I
I I 447 14.68 1 - I 1 1 50 1 0 I I

01 M9 448 15.081 - I 1 50 1 I o0 1 I
1 J 449 J5.431 - 1 I 50 o I I

I 1 450 15.61 1 - 1 50 1 602 I I
659 I 23 I 451 16.88 1 - I 1 50 1593 I 607 I 7.9 I

I 1 452 15.59 1 - 1 50 1 6261 II I I I I II'
I 1 453 15.501 - 1 50 1 5941 I I

561 1 29 I 454 15.941 - 1 50 1601 598 I 6.6 I
I I 455 16.081 - 1 1 1 5o1 I I I

HiX solution 2.29 mg.mll

Internal standard solution 3.32 mg.ml4

QC solution of HW 3.86 mg.mll

= Mean of 2 results only
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TABLE 32 (continued)

I Volume I VolumeI
I lAnalyticallWelghtl HX linternall Volume I I mean IOeviation

INomInal IGroup I Sample I Diet ISolutionIStandardlExtractlngl Value I Value I of Mean I
I Value I I No. I Used Added ISolution solvent I Found I Found I Value I

I IStand-I 456 1 5.39 1 2 1 1 100 I I I
I 7.94lards I 457 15.38 1 2 I 1 100 I
I I I 458 15.70 1 2 1 100 I

I 1 459 15.45 1 2 1 100 8.771 I
1 8.541 QC 1 460 I 5.38 I 2 I 1 100 I 8.81 I 8.85 I 3.6

I I 461 15.441 2 1 100 I 8.98 I,, I W I- I I
I I II II II

I I 462 15.001 - I 1 1 102 11783 I I
1982 I 35 463 14.69 1 - I 1 1 102 11766 11811 I 8.6

I I 464 16.17 1 - I 1 1 102 11833 1I

I Il- I- I1
I I 1 465 15.31 I - I 1 1 102 11269 I I

1294 3 I 466 1 4.96 1 - I 1 I 102 11245 11272 I 1.7 1
I I I 467 1 5.65 1 - I 1 102 11303 I I

__________ ________ I _____
HMX solution 3.97 mg.mll'
Internal standard solution 9.83 mg.mlI

QC solution of HMX 4.27 mg.mll
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TABLE 32 (continued)

I I I volume I volume
I lAnalyticallWeightl HV llnternall Volume I Mean IDevlation

INominal IGroup I Sample IDiet ISolutionlStandardIExtractingl Value I Value I of mean

I Value I I No. I Used I Added ISolutlonl Solvent IFound IFound I ValueI g (M l(Ml )" ( III '

I IStand-' 468 1 6.57 1 5 1 I 100 1
I 26.431ards I 469 14.991 5 1 100 I I I

I 1 470 15.071 5s il oo I I

I I I 471 14.421 5 I 1 100 126.981 I
27.051 QC I 472 1 4.94 I 5 1 1 1 100 1 26.72 I 26.801 0.9 1

I I 473 1 4.95 1 5 1 I 1 00 1 26.71 I I-I-]I 1-1I I
I I 474 1 5.93 1 - I 1 105 15197 I

5732 I43I 475 14.71 1 - I 1 I 105 15458 15308 I 7.4 I
I I 476 14.97 1 - I 1 I 105 15268 I I I

I I 477 15.40 1 - I 1 1 105 13323 I I I
3076 I 4? I 478 16.84 1 - I 1 I 105 12926 13056 I 0.7 I

I I 479 15.181 - I I 105 12919 I I I

I 480 14.901 - 1 1 1 105 1704 1

7027 I 5? I 481 1 5.31 I - I 1 I 105 17013 1 7011 I 0.2 I
I 1 482 14.971 - I 1 I 105 16978 I I I

HM solution 5.285 mg.mli
Internal standard solution 27.29 mg.mll

QOC solution of H?4K 5.41 mg.mll
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TABLE 32 (continued)

volum I I volume I I I I I
I I (AnalyticallWeightl H l#V internail Volume I Imean IDeviatiolI

(Nominal lGroup I Sample I Diet ISolutionIStandard , Extractingl Value I Value I of Mean I
I Value I I No. I Used I Added ISolution! Solvent I Found I Found I Value I

_(g)_ (ml)I (Ml) (ml) (%) I

I IStand-I 483 12.601 10 1 1 1 90 I ! I I
1 42.821ards I 484 1 2.86 1 10 1 1 1 90 1 I I I

485 2.901 10 1 90 j I I I

I I 486 12.80 10 1 1 I 90 1 45.631 I
1 43.821 QC 1 487 12.66 1 10 1 1 I 90 1 44.841 45.101 2.9 I
1I I 488 12.38 1 0 I 1 90 I 44.821 I I

I I I 1 111 I I I +I

I I 1 489 1 3.27 1 - I 1 I 100 14939 I I
117441 151 I 490 1 2.20 1 - I I 1 i00 114159 114426 I 17.3 I

I ( 491 12.51 1 - I I 1 100 114179 I I
SI I I I

492 13.351 - I I oo 100 14178 1 I
116565 I 69 I 493 1 2.91 1 - I I 1 100 115900 115033 I 9.2

9I 494 (3.23( - I I oo (1 15020 1 ILJ 1__ I - I I__ L 1_I

1HMX solution 4.282 mg.mll

Internal standard solution 41.9 mg.ml 1

QC solution of HMX 4.382 mg.mlI

+ Repeated using different standard solution of HMX (see p. 77)

. . . .. . . . . . .. . .. 4
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TABLE 32 (contInued)

I II I vo u me I vo lu me I I I I I
I lAnalyticalWeightl HMX linternall Volume I I Mean IDeviationi

INominal IGroup I Sample I Diet ISolutionlStandardlExtractingl Value I Value I of Mean I
value I I No. I Used I Added ISolutioni Solvent I Found I Found I Value I+ g " 4 ) m" (ml - 14)''

I IStand-I 495 12.831 25 1 I 75 I I I I
1 127.281ards I 496 12.22 1 25 1 I I I I I

I I 497 12.25 1 2 5 1 1 75 I I I

I I 498 12.24 1 25 1 75 I 125.011 I 1
1 125.451 QC 1 499 I 2.76 I 25 1 75 1 123.911 124.711 0.6 I
1 I 1 500 13.09 1 25 1 75 I 125.201 I 1

I I 501 12.15 1 - I I 1 100 145065 I I I
149325 I 63 502 12.06 1 - I 1 100 147071 146616 I 5.5 I

I 503 12.58 1 - 1 I 100 147713 I I I
I__ __ __ I IIiII I

HM solution 5.09 mg.mll
Internal standard solution 121.3 mg.ml"I

QOC solution of HWX 5.02 mg.ml-1
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TABLE 32 (continued)

Repeat Analyses

S I I I "VoTu~ Volume I Volum I
I IAnalytlcaljwelghtl HMX linternall Volume I IMan Ioeviationi

INominal IGroup I Sample I Dlet ISoluiionStandardlExtractingl Value I Value I of Mean I
Value I I No. I Used I Added Isolutloni Solvent I Found I Found I Value I
Ij (g) (M) (I (mI) m5

I IStand-I 483R 12.50 10 1 1 90 1 I I
1 50.8 lards I 484R 12.50 10 I 1 90 I I I I

I 1485R 12.50 10 1 1 901 I

I489R 13.321 - I 1 I 100 116129 I I I
117441 I 53 I 490R 1 3.25 1 - I1 I 100 I 18000 16966 1 2.7 I
I I I 491R 3.41 I - 1 100 16769 I ItI II III I I I

HMX solution 5.08 mg.mil
Internal standard solution 48.86 mg.ml'l
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TABLE 33

Analysis of HIX In Diets During 90 Day Toxicity Testing In Rats

Date of Mixing: 16 February 1981 (Week 9)

Date of Analysis: 19 February 1981

I I I I Ivolume I Volu
I lAnalyticallWeightl HMX linternall Volume I I Mean IDevlationI

INominal IGroup I Sample Diet ISolutionlStandardlExtractingl Value I Value I of Mean I
I Value j I No. IUsed I Added ISolutiont Solvent I Found I Found I Value I

I Istand-1 504 1 4.88 1 1 I 1 I 50 1 1 1 _ 1
1 3.231ads I 505 15.881 1 1 1 1 5) 1 1 1I 1 1 506 14.94 1 1 I 1 I 50 1 1 I

- Ii I I i II
1 I 1 507 14.941 1 1 1 1 50 1 3.45 1 I
1 3.401 QC I 508 1 5.44 1 I 1 1 1 50 1 3.49 1 3.471 2.1

I I 509 15.991 1 I 1 50 I 3.471 II I iI I I I I
I I I 510 15.92 1 I1 50 1o1 I
I 0 IN 511 14.92 - I 1 I 50 0 I 0

I I 1 512 14.761 - 1 1 50 1 0 1 I1I I4 -I I I
I I 1513 15.121 -1 50 7041 I
I 715 23 I 514 16.00 I 0I 0 I 718 j 698 I 2.4

I I I 515 15.051 - I 1 50 1672 II, _ _ _ _ _, _ _ _ _ _ _ _ _

I I I 516 15.41 1 - I50 1 651 I I
606 517 .90 1I 50 1513 590 2.6! I I 518 I5.85 - 1 50 606

HMX solution 3.23 mg.mil'

Internal standard solution 2.93 mg.mli

QC solution of HMX 3.40 mg.mll
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TABLE 33 (continued)

I I 1 I I volume I voluuI I( T
I lAnalyticatlweightl HMX lInternall Volume I j Mean IDeviatlon

INominal lGroup I Sample I Diet ISolutlonlStandardlExtractingl Value I Value I of Mean
Value I No. I Used Added jSolutlonI Solvent I Found I Found I Value II --I, (+ "I)" (MI) w I

IStand-I 519 15.401 2 1 I 1 100 1 I I
7.861ards 1 520 15.32 2 1 I 1 100 1 I I 1

I 1 521 15.671 2 1 100 1 I I

2I 15.47 2 1 I 100 I 8.80 1 I
1 9.041 QC 1 523 16.00 1 2 1 I 100 1 8.93 I 8.871 1.9 1

I 524 15.28I 2 1 I 100 I 8.88 I

I I 525 15.72 1 - I I 1I 100 12107 I
2158 32 I 526 1 5.681 - 1 1 1 100 12117 12115 I 2.0

I 527 15.44 1 - I I 1 100 12121 1 I

I J 528 15.301 - I I 100 11303 I I I
1377 3 37 I 529 15.02 1 - I 1 I 100 11343 1 1345 I 2.3 1

53I 50 16.24 -1 1 1 00 11390 I I I
i LL I 1 1 1 1.j

H( solution 3.93 mg.mli
Internal standard solutIon 8.09 mg.ml t

QC solution of HMX 4.52 mg.mll
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TABLE 33 (continued)

I v I I iVo I Volume]I 1
I I lAnalytlcaljweightl HOW lInternafl Volume I 1mean IDeviotionl
INomInal IGroup I Sample I Diet ISolutlonlStandardlExtractigl Value I Value I of Mean I

I value I I No. I Used I Added ISolutloni Solvent I Found I Found I Value I
1 1I ',1 r1'° 1 " 1Il
IStand-1 531 14.95 1 5 I 1 I 100 I I I I

I 26.031ards I 532 16.22 1 5 I 1 1 100 I I I
I 1 533 15.21 5 1 100 1 I I I1 1 1-11 I 1 i ll ,

II I 534 15.90 5 I 1 I 100 I 30.41 I I
1 30.201 QC I 535 1 5.31 1 5 I 1 1 100 I 30.10 1 30.371 0.6 I

I I 536 16.001 5 I 1 I 100 130.601 I II IIII i- i '
I I 537 15.501 - 1 I 105 16083 I I I

6440 1 43 I 538 1 5.28 1 - I 1 I 105 16574 1 6268 I 2.7 I
I I 539 15.131 - I 1 I 105 16146 I I I

I I I Iil I I I I

I 1 540 15.07 1 - I 1 1 05 13301 1 I I
3348 I 42 I 541 1 5.43 1 - I 1 I 105 13263 1 3297 I 1.5 1

I I 542 15.571 - 1 I 105 13326 I I 1
I 11I I f-I- '

I I 543 15.421 - 1 1 1 105 17292 I I I
7372 I 59 I 544 1 5.93 1 - 1 I 105 17179 1 7295 I 1.0 I

I I 545 15.461 - I 1 1 105 17413 I I I

HMX solution 5.205 mg.ml t

Internal standard solution 30.225 mg.ml4

QC solution of HMX 6.04 mg.mll
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TABLE 33 (continued)

IV Ilume I olume v II 1T
I I IAnalytlcallWeightl HMX lInternall Volume I I Mean IDeviatlonl
INomlnal IGroup I Sample I Diet ISolutioniStandardlExtractingl Value Value I of Mean I
I Value I I No. I Used I Added ISolutlon Solvent I Found I Found I Value I

I I (g) (ml) (MI) (ml)

I IStand-1 546 1 2.69 1 10 1 100 I
I 49.161ards 1 547 1 2.45 I 10 1 1 100 I
I 1 1 548 2.95 1 10 1 1 1 100 1I,- t- V-H-,

I I 549 2.881 10 1 100 1 48.921 I 1
1 48.921 QC I 550 1 2.97 1 10 1 100 49.681 49.001 0.2 1

1I I 551 12.90 1 10 1 100 1 48.411 I 1I 1 I l I I lI
1 1 552 12.611 I 1 110 115202 1 1
1 1 1 1 1 1 I 115754 1 1
119105 1 54 1 553 1 2.78 1 - I 1itO 115776 116582 1 13.2 1

1 1 1 1 I 1 1 116788 1 1

1 1 554 12.501 - 1 110 117796 1 I
118178 1 1',I II

I I I 555 1 2.66 1 - 1 110 117900 1
118289 I 6? I 556 1 3.16 I - 1 110 117367 117463 1 4.5

I I I 557 12.71 1 - 1 110 117121 I 1

HMX solution 4.916 mg.mll

Internal standard solution 47.83 mg.ml"

QC solution of HMX 4.892 mg.m "1
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TABLE 33 (continued)

I T II I volume I Volume I I
I lAnalyticalWeightl HW lInternall Volume I I Mean IDevlation

(Nominal (Group I Sample I Diet ISolutlonIStandardlExtractingl Value I Value I of Mean
Value I I No. I Used I Added (Solutlonl Solvent I Found I Found I Value

I_ _ _ _ (g) (ml) (%) lMI
IStand-I 558 13.10 1 25 I 1 75 I I I

1 139.3251ards 1 559 1 2.36 I 25 1 I 1 75 I I
I 1 560 12.44 1 25 I 1 I 75 II _ _ _ _ i _ _ _ _

1 372 561 2.4 1 25 1 1 1 75 1 133.721 I
I 13725 QC 562 12.61 1 25 1 1 1 75 1 134.471 135.501 1.3

I ( 563 13.50 1 25 1 1 ( 75 1 138.321 II I 1 1 1 1i II
I ( 564 12.72 1 - I 1 I 100 157551 I

(53864 1 63 1 565 1 2.50 1 - I I 1 100 148764 152468 1 2.6 1

I I 566 12.531 - 1 1 1 100 151089 I I

HMX solution 5.573 mg.mll
Internal standard solution 133.62 mg.mll

QC solution of HX 5.49 mg.mll

4
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TABLE 34

Analysis of HMX in Diets During 90 Day Toxicity Testing In Rats

Date of Mixing: 9 March (termination)

Date of Analysis: 20 March 1981

I I I IVolume I VolumeI
I I IAnalyticallWelghtl HMX linternall Volume I Mean IDeviationi
INomlnal IGroup I Sample 1 Diet ISoutlonlStandardlExtractlngl Value I Value I of Mean 1
I Value I I No. I Used I Added tSolutlon Solvent I Found I Found I Value I

(Stand-I 567 15.061 1 I 1 50 I I
1 3.90lards 1 568 1 5.06 1 I 1 1 50 1 I I

1 569 1 5.021 1 1 501 1 1

1 I 1 570 15.15 1 I 1 1 50 1 3.53 1 I
I 3.441 QC I 571 1 4.94 1 I 1 50 I 3.45 3.52 I 2.3
I I572 15.381 1 1 50 I 3.58 IS I-II +-I-+I-- 1-I.

I I 573 15.201 - 1 11 0 I0 I 
0 I1.3I 574 14.801 - I 1 50 10 0 I 0

II 575 14.861 - I 1 50 0

5 6:75 I5 7II I
729 23 577 5 15 - 1 50 698 716 1.8

I I 578 15.891 -1 50 746 1 1 I

I 1 579 5.21 1 - 50 1665 I I
618 I2? 580 14.531 - I 1 50 (663 661 I 7.0

I ( 581 15.85I -1 50 1 655 II III

HV solution 3.90 mg.mll

Internal standard solution 3.86 mg.mll

QC solution of HMX 3.44 mg.ml'l
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TABLE 34 (continued)

Ivolume I volume
I IAnalyticallWeightl HM lInternall Volume I Mean Ioevlation

INominal IGroup I Sample I Diet ISolutlonlStandardlExtractlngl Value I Value I of mean I
I Value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value I

I _ _g) _ _ I (ml) (ml) (ml) w (A I

Istand-! 582 15.001 2 I 1 I 100 I I I I
10.381ards 583 I 5.00 1 2 I 1 I 100 I I I I

I 1 584 15.001 2 1 100 1 I I I-I-I I-+-I I-I-I ,
1 I 5 35 5.00 2 1 1 100 119.721 I
1 20.401 C 1 586 1 5.00 1 2 1 1 1 100 I 19.69 1 19.571 4.1 1

I I 587 15.00 2 1 I 100 119.31I I I

I I 588 16.441 - I 1 I 100 12095 I I
2214 I 3 589 1 5.68 1 - I 1 I 100 12178 1 2157 I 2.6 1

I I 590 15.621 - 1 100 12199 I I I

I I 591 14.72 1 - I 1 100 11367 I I I
1373 3 39 I 592 I 4.52 I - 1 I 100 11303 1 1350 I 2.0 I

I I 593 15.87 1 - 1 I 100 11379 I I I

HMX solution 5.19 mg.ml"i

Internal standard solution 10.35 mg.m1

QC solution of HX 10.20 mg.ml
"
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TABLE 34 (continued)

IvI I I Ivolu-IVoluI I I I I
I I lAnalyticallWeightl HMX lInternall Volume I I mean IDeviationI
lNomlnal lGroup I Sample I Diet ISolutlonlStandardlExtractlngl Value 1 Value I of Mean I
I Value I I No. I Used Added ISolutlon Solvent I Found I Found I Value III
I IStand-1 594 15.001 5 1 100 I I I I
I 29.581ards 595 15.00 1 5 1 1 1 100 1
I I 1 596 15.00 5 11 oo1 I I 

I 1 597 15.001 5 1 1 100 131.581 I
I 31.631 QoC I 598 1 5.00 I 5 I 1 I 100 I 31.86 1 31.741 0.3 I
1 I I 599 15.00 1 5 I 1 1 100 31.791 I I

I I I 1 I I I I I
1 1600 16.321 - 1 1 1 105 16356 I I 1

I6385 14 I 601 15.65 I - I I 1 105 16642 16437 1 0.8 1
I I 602 15.84 1 - I 1 I 105 16313 I I I

I I I 603 15.82 1 - I 1 1 105 13550 I 1 I
13499 I 49I 604 1 5.37 1 - I 1 1 105 13547 1 3553 I 1.5 1
J I I 605 14.91 1 - I 1 1 105 13561 I 1 1'- -I II-H I I-fI-I

S1606 14.811 - 1 I 105 17714 I I
7678 59 I 607 1 5.18 I - 1 105 17489 I 7617 I 0.8

I I 1 608 1 5.21 1 - 1 1 105 17647 1 1

HM solution 5.915 mg.mll
Internal standard solution 31.63 mg.ml1

QC solution of HW 6.325 mg.mi1
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TABLE 34 (continued)

" t I 'volumeIvoiumel I I I I
I lAnalytlcallWelghtl H, I linternall Volume I I Mean IDevlatlonj

INoeInal IGroup I Sample I Diet ISolutloniStandardlExtractlngl Value I V ue I of Mean
value I I No. 1 Used I Added ISolutlonj Solvent I Found I Found Value

() I(-I) (-) m

Istand-I 609 12.50 1 10 I 1 100 I I
S44.9lards 1 610 12.50 10 1 1 1 00 1I

I 611 12.501 10 1 I 1 100 I 1

6 612 12.50 10 I 1 00 1 43.821 I
43.6 1 c I 613 12.50 I 10 I 1 I 100 1 43.871 43.891 0.7 1

I I 614 12.50 10 1 1 ) 100 1 43.981 1

6 1 615 12.521 - I I 1 110 118833 1 I
118942 I 5 616 1 2.301 - I I I 110 117537 118744 i 1.0
I I I 617 12.46 1 - I I 1 110 119863 I 1

I 1 1I 1 I1
1 I 6 18 12.761 - I 1 110 117576 I 1
117520 1 69 1 619 1 3.27 1 - I I 1 110 117794 117730 I 1.2
I 6 620 12.361 - I 1 I 110 117819 I III 1 L .. ..I. I I. _ _ I W W_ _

HW solution 4.49 mg.ml 1

Internal standard solution 51.27 mg.mll

QC solution of HMX 4.36 mg.mll
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TABLE 34 (continued)

i Volume I Volume I I I I I
I IAnalyIcaIlweightl HMX lInternall Volume I I Mean IDeviationl

jNomlnal lGroup I Sample I Diet ISoiutlonlStandardlExtractingl Value I Value I of Mean
Value I No. I Used Added ISolutionl Solvent I Found I Found I Value

(Stand-l 621 (2.27(25 I I 7 I I I
1 142.0 lards I 622 1 2.501 25 I 1 75 I I I

I I I 623 12.501 25 I 1 751 I II-fI '-4-' I i
I I 624 12.50 25 1 75 1153.1I

155.4 I QC I 625 12.50 I 25 I 1 75 I 154.2 I 153.5 I 1.2
l l 626 12.50 25 1 75 1 153.31 I

I i l I-iI
I I 627 12.27 1 - I 1 1 100 155136 I I

154105 I 64 628 1 2.35 - I 'I 100 55265 155405 1 2.4
S I 1 629 12.71 1 - I 1 100 155815 I I

HX solution 5.68 mg.mll
Internal standard solution 129.0 mg.mll
QC solution of HMX 6.216 mg.mll
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TABLE 35

Analysis of HMX In Diets During 90 Day Toxicity Testing In Mice

Date of Mixing: 16 January 1981 (commencement)

Date of Analysis: 18 February 1981

I 1 I I Ivolu me I
I jAnalyticatlWeightl MX linternall Volume I I Mean IDeviatiorI

INominal IGroup I Sample I Diet ISolutionlStandardlExtractingl Value I Value I of Mean I
Value I I No. Used I Added ISolutionI Solvent I Found IFound I Value I

I I(g) (ml) (m)I (ml) (%)

I IStand-I 1 15.27 1 1 i 1 1 50 1 I I I
0.281ards 1 2 1 5.50 1 1 1 1 50 I I I I
1 1 I 3 1 5.54 1 1 1 1 1 50 1 1 1I I I 315 541 1 ij sa I I

I I 4 14.62 1 1 1 1 1 50 1 0.361 I I
1 0.241 QC I 5 1 5.43 1 1 I 1 50 I 0.30 1 0.30 1 24.8 1
1I I 6 15.12 1 1 50 1 0.251 I ISI 4-1- I I
I I I 7 16.944 1-i ls olol I I

0 1 + 7 8 1 5.40 - 1 50 1 0 o 0
1 I* I 9 15.12 1 - 111 50 lo I I I

I I 10 15.00 1 -I ll I 0 141 I I
14 1 2J I 11 15.591 - 1 50 I 14 I 14 I 0

I I 12 15.75 1 I 50 141 I II I I I I I I ____ I

NW solution 0.28 mg.ml "

Internal standard solution 0.31 mg.ml1

QC solution of HMX 0.24 mg.ml"

41
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TABLE 35 (continued)

S I I I I ~voume I volumI I -

I I l.vtnlyticallWeightl HWX llnternall Volume I I "a IDeviaton
INominal IGroup I Sample I Diet ISolutionIStandardlExtractlngl Value I Value I of Mean I
I Value I I No. Used Added ISolutionl Solvent I Found I Found I Value
I (g) mI I) (m I) ( I

I I 13R 5.931 "I 1 50 32 I I
I 2 29 I 14R 15.571 - I 1 50 I 28 I 28 I 21.7
I I I 15R 14.991 - 1 I 50 241 IH -i 4i----- I.- I i -I

I I 16 5.76 1- 1 50 I3s1 I
I 35 I 3 I 1" I 5.47 1 - I 1 50 30 I 32 I 8.6
I I 1 18 6.53 1 -Il 501301 I0
I I I I I I I II
I I 1 19 5.25 1 -Il 50 611 I61
I 68 39 I 20 5.621 - I 1 50 I 62 I 62 I 8.8 1
I I 21 5.15 1 -I 1 50 631 I

I I I1 22 15.16 -Ill 50 161 I
I 84 I4d1 23 16.531 - I 1 50 I 83 I 79 I 6.0
I I 1 24 14.67 1 50 1771 II _________ I _______ I _______
HMX solution 0.28 mg.mnI

Internal standard solution 0.31 mg.mll

QC solution of HMX 0.24 mg.ml"1
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TABLE 35 (continued)

V I Ivo,., Volu meII
I lAnalyticalIWelghtl HMX lnternall Volume I Imean IDoeviationl

INomInal IGroup I Sample I Diet IsolutionIStandardlExtractlngl Value I Value I of Mean I
value I I No. I Used I Added Isolutlol Solvent I Found I Found I Value

I + (g) (mI)+ (Ml) (mI) . S." .

I IStand-l 25 15.51 1 1 1 1 1 50 I I I
2.83 lards I 26 14.92 1 1 1 1 1 50 I I I

I I 2~ 15.46 1 1 50 I I I Ii-fI +-1-K I] ,
I I 28 14.77 1 1 50o 2.881 I I

2.731 QC I 29 15.49 1 I 1 50 I 2.83 2.87 5.1 I
I I1 30 14.87 I1 1 50 2.891 I II I I I i I I I l l
I 1 31 5.40 1 I 50 1188 I I

204 I 4? I 32 I5.22 I - I 5o 196 195 I 4.4
I 1 33 I5.36 - 1 50 1202 1 I I

_____________ I ________

HMX solution 2.83 mg.m'1l
Internal standard solution 2.06 mg.mi1

QC solution of HVX 2.73 mg.mlt
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TABLE 35 (continued)

iii voI vovolume I volume -

I lAnalyticallWelghtl MW ljInternall Volume I IMean IDeviationl
INomInal IGroup I Sample I Diet iSolutlonlStandardlExtracting i Value I Value I of Mean I
Ivalue I j No. I Used Added Isolutlont Solvent I Found I Found I value I
I____ 1 (g ) (m ) (M l ) (m ,)

I I 3:~4 (4.791 - 1 I 50 1 222 I I
225 5- 35 14.64 1 50 1223 2311 2.7

I I 36 5.73 250 I I I

'"I I 37 15.01I -1 I 50 15751 I I
I 578 5 38 14.901 - 1 j 50 I 594 I 595 I 2.9 I
_ I 1 39 15.52 -I 1 50 1 6161 I I

I I I I I I
I I 1 40 5.19 -Il 50 664 I I
I 662 61 41 14.92 " 1 50 648 657 10.81

I 1 42 15.18 1-I ll 50 6591 I II _ _ ILI I1I1 L - t

HW solution 2.83 mg.ml1

Internal standard solution 2.06 mg.m1

QC solution of HW 2.73 mg.ml "
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TABLE 35 (continued)

I I I I I votueIVolue I I I I I
I I lAnalytlcallWeightl HM linternall Volume I Mean IDeviationl
INominal IGroup I Sample I Diet ISolutionlStandardlExtractlngl Value I Value I of Mean I
I Value I I No. I Used I Added ISolutlol Solvent I Found I Found I Value I

(g) (, I ,, I (ml)

I tstand-I 43 14.47 1 2 1 1 1 50 I I I
I 9.22 lards 1 44 14.781 2 I 1 I 50 I I I

I 45 14.82 12 1 I5 1 I I I 1II I I I I II I
I I I 46 5.211 2 I 1 I 50 1 11.75I I
1 11.32 1 QC I 47 14.55 2 I 1 50 11.77 11.79 4.2 I
I I I 48 15.541 2 1 1 I 50 1 11.841 I

I

I I 1 49 15.11 1 - I 1 1 52 12138 1 I I
12146 6 1 50 16.14 1 - I I I 52 12063 12109 I 1.7 I

I 151 15.381 - I 1 1 52 121251 I I

HMX solution 4.61 mg.mll

Internal standard solution 22.17 mg.mll

QC solution of HW 5.66 mg.mll

4I
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TABLE 36

Analysis of HMX in Diets During 90 Day Toxicity Testing In Mice

Date of Mixing: 23 January 1981 (Week 1)

Date of Analysis: 28 January 1981

I I I I I volum I VolumeI
I IAnalyticallWeightl HMX linternall Volume I I Mean 1Devlatlonl

INominal IGroup I Sample I 01et ISolutloniStandardlExtractingl Value I Value I of Mean I
I value I I No. I Used Added ISolutlonl Solvent I Found I Found I value II_______ g I(ml)I (m) (ml) _______S I

I IStand-I 52 15.431 1 1 50 I I I
I 0.381ards I 53 15.5o0 1 I 1 50 I I
1 I I 54 1 5.14 1 j I I 50 II-H- I I I-I-I-I,
I I I 55 15.42 1 1 50 I 0.28I I I
I 0.281 QC 1 56 15.891 1 1 50 1 0.29 1 0.29 1 3.6 I
I I I 57 15.971 1 1 1 50 1 0.29 1 I I

I j1.75J - I 1 1 50 I I
I 0 11 + 71 59 15.39 1 - I 1 1 50 o 0 0 I
I I 60 15.2 01 - I 1 l 50 1 0 1 I IH- I II If-I-i-

166 31 50 17 16 0
,1161231 ° 61 5.9 - 1 1l'

I I I 63 15.52 1 I 50 116 1 I IIl I I I I I I ________J............... ________,

lW solution 0.38 mg.ml1
Internal standard solution 0.32 mg.mll

QC solution of HMX 0.28 mg.mrl
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TABLE 36 (continued)

I I v I I Volume Ivoum I I I II
I I j nalytlcallWeightI HW linternall Volume I I mean IDeviationI
INominal IGroup I Saml I Diet ISolutlonlStandardlExtractlngl Value I Value I of Mean I
I Value I I No. l Used I Added Isolutloni Solvent I Found I Found I Value
I gi I I " "I mI),I m

I 64 j5.171 - 1 1 50 26 I
,25 1 29 65 15.871 - I 1 I 50 127 25 0 0

11 66 14.73j -I I 50 231 II t i ____ I I

I I I 67 15.01I- 1 1 50 411 I
S3g I3 I 68 15.26 - I 1 50 37 1 39 1 0
I I I 69 15.341 - I 1 50 38 1 I

I
I I I 70 14.29 1- 1 50 80 I
I 78 I 39 71 14.72 - 1 50 78 1 79 1 1
I I 72 15.30 1 I 50 781 I
I I 3 1 1 1 1 5 0 1 1 1

I i 15.07 -5 1 112
1 ,?3 1 4,3 74 15.251 " 1 1 50 1 114 1 113 0 0

I I I 75 4.75 -I 1 I 50 1131 I

HMX solution 0.38 mg.mli

Internal standard solution 0.32 mg.mll

QC solution of HMX 0.28 mg.mll

a I
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TABLE 36 (continued)

Vo I oume IFl -Ie I
I I (AnalyticallWelghtl HC( Ilnternall Volume I I mean IDevlatlon
INomInal IGroup I Sample I Diet ISolutlonlStandardlExtractlngl Value I Value I of Mean 1
1 Value I I No. I Used I Added ISolutloni Solvent I Found I Found I Value

_(g) (, ) . (,I)

(Stand-I 76 14.47 1 1 1 1 50 1 1 I
I 2.71 lards I 77 1 5.52 1 1 I 1 1 50 1 I 1
I 1 (78 14.89 1 1 501 I 1I- -I 4-I - -
I I 1 79 14.89 1 1 I 50 3.18 1 1
I 3.10 QC 1 80 15.44 1 I 1I 50 3.17 J 3.19 j 2.9
I I 1 81 15.84 1 i1 50 3.21 I

82 14.79 - 1 50 1208 1 I
1 201 I49I 83 15.33 - I 1I 50 1204 1205 1 2.0 1

I (84 15.28 -( 'I 50 1203 1 IL. J W L L .. I L I. I

H. solution 2.71 mg.mll
Internal standard solution 2.25 mg.mrl
QC solution of H1W 3.10 mg.ml"1

4--
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TABLE 36 (continued)

I I I I Volume I Volume !I
I IAnalyticallWeightl HM) linternall Volume I Mean IDeviationI

INomlnal lGroup I Sample I Diet ISolutlontStandardlExtractingl Value I Value I of Mean
I Value I I No. I Used Added ISolutloni Solvent I Found I Found I Value I
I (g) (ml)j (m.). (ml) I ) I

I I 85 4.7 1  1 I 50 285, I
257 15 86 15.211 - 1 I 50 1263 274 1 6.6

I I 87 14.941 - I 1 I 50 I274

I I 88 15.161 -50 15771 I
57 5 591 89 16.881 - 1 I 50 1587 569( 1.0

I I 90 15.89 -I 1 I 50 5431 I

I 1 91 15.00 1 - 1 50 I716 I I
688 I6 3I 92 14.581 - I 1 I 50 1701 I 7081 2.9

I 1 93 14.92 1- I50 708 I I

HW solution 2.71 mg.mil

Internal standard solution 2.25 mg.ml"1

QC solution of HMX 3.10 mg.ml

41.
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TABLE 36 (continued)

I I I Volume I Volume I I I I
I lAnalyticallWeightl HW linternall Volume I Imean loeviatlonj

INominal IGroup I Saple I Diet ISolutlonlStandardlExtractingl Value I Value I of mean I
value I I No. I Used IAdded ISolutlonl Solvent IFound IFound I Value I

I t(igl (") IIi
I lStand-I 94 15.321 2 1 50 I I I

10.56 lards 95 1 5.801 2 I 1 50 I I I
1 I 96 16.081 2 1 1 50 I I III I li ii IItII
I I 97 14.90 1 2 I 1 50 I 12.171 I

12.16 QC 1 98 1 5.37 1 2 1 I 1 50 I 12.321 12.241 0.7 1
I 1 I5.60 1 2 1 1 50 1 12.241 IIi Iii i I iII
I I 100 15.20 - 1 1 52 117291 I

11753 I 69 1 101 I 4.76 I - I 1 I 52 1 1712 1 1726 I 1.5 1

1 I 1 102 15.38 1 - 1 52 11736 1 I

HMX solution 5.28 mg.mll

Internal standard solution 10.36 mg.ml'l
QC solution of HNX 6.08 mg.mll
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TABLE 37

Analysis of HMX in Diets During 90 Day Toxicity Testing In Mice

Date of Mixing: 30 January 1981 (Week 2)

Date of Analysis: 17 February 1981

1 I ' I I Volume I Volume I
I lAnalyticallWeightl HMX linternall Volume I I Mean loeviatlon

INominal IGroup I Sample I Diet ISolutionlStandardlExtractingl Value I Value I of Mean
value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value I

S((ml) (m(l) (MI) ((

I IStand-l 103 1 4.75 1 1 1 50 1 1
1 0.37 lards 15.25 1 1 50 I I I

I I 105 15.63 11 I l 501 I I1 1 Tt , 1, I I,
I ( 106 15.49 1 I I I 50 0.341 I

0.32 QC1 107 14.95 1 I I 50 I 0.321 0.331 3.1
I 1108 14.80 1 1 1 5 0.321 I

1 1 109 .51 - 1 50 0oJ J J
0 1 + 71 110 1 5.66 l - I 1 I 10 I I I I

Id I~1I 1 .osl - 1 1 1 50 1 0 I I

I I 112 15.01 -I 1 50 118 1
15 1 2 I 113 I5.971 I I 1 39 I Analysis Repeatedl

I I 114 14.901 - I 1 50 j 18 I (see p. 103)I, I _ LII LII

.lX solution 0.37 mg.ml
Internal standard solution 0.37 mg.mll

QC solution of HMX 0.32 mg.mll

u m , mmm I m mm m mlmmm lml I~t m mmm
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TABLE 37 (continued)

IVolume I Volu I I I I I
I IAnalyticalIWeightl HMX lInternall Volume I I mean IDeviatlonI

INominal IGroup I Sample I Diet iSolutionlStandardlExtractlngl Value I Value I of Mean I
Value I I No. I UsedlAdded Isolutlonl Solvent I Found I Found I Value I

I I I(g) (M"I I T- m I

I 115 16.86 1 -I1 50 126 I I
26 I 29 116 15.20 - I 1 I 50 I 31 I 28 7.7 I

I I 117 16.19 I - I 1 50 28 I I I

I 1118 j5.471 - 1 1 50 1381 I I
38 I I 119 15.461 - I 1 I 50 j 39 39 2.6

I I120 14.44 1- I 50 140 I
123 I I I 13912.61

I I121 15.711-I 1 50 1 961 I I
90 39 I 122 1 -5.01 - 1 50 I 86 I 92 I 2.2 I

123 5.361 - I 1I 50 93iI I 4I1 f-II t-I-t-i
I l1124 16.141 - 1 1 50 11031 I I

105 1 43 j 125 14.761 - 1 I 50 1 100 1 102 2.9 I
I I126 15.27 1 - 1 501 103 I I

HMX solution 0.37 mg.ml4
Internal standard solution 0.37 mg.ml4

QC solution of HMX 0.32 mg.mll
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TABLE 37 (continued)

Ifvolum I volumI
I lAnalyticallWelghtl HMX lInternall Volume I Mean IDevlatlonl

INominal 1Group I Sample I Diet iSolutlonlStandardlExtractingi Value I Value I of Mean
Value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value

I ( )  (l) - ,

IStand-I 127 14.901 1 1 1 50 I I I
1 2.48 lards I 128 14.871 1 1 50 I I I

I 1129 4.82 11 o I I II-F-I +-If- I-I-fI
I 1130 15.10 1 1 1 50 2.731 I

2.76 IQC 131 14.87 1 1 50 2.80 2.781 0.7
I I 132 15.65 1 1 50 I2.801 III I
I I 133 15.24 1 I 50 1 249 I I

258 I 49 j 134 15.491 - 1 50 1271 1257 I 0.4
I i135 14.79 1 150 1252 I I

HM solution 2.48 mg.mll
Internal standard solution 2.57 mg.ml'i
QC solution of HW 2.76 mg.ml4
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TABLE 37 (continued)

I I I I I voI ou II
I I lAnalyticallWeightl HMX lInternall Volume I I ean IDeviatlonl
INominal lGroup I Sample I Diet ISolutlonIStandardlE -,tractingl Value I Value I of Mean I
I Value I I No. I Used I Added ISolutio,'l Solvent I Found I Found I Value I

__ I _ (g) (Ml ) (m') (m')

I I 1136 15.34I -I 1 50 2771 I I
I 280 53I 137 14.851 - I 278o 27 1 2761 1.4 I
I I 1 138 4.921 - I 50 12731 I

I I I 139 15.63 1 I 17441 I I
I 754 591 140 15.481 - 1 I 50 1742 I 750 0.5 I
I I I 141 15.11I -1 I 50 7641 I I
I, I I ,I ,
I I I1 142 14.80 1 -I 1 50 7671 I I
I 756 I 63 I 143 16.30 - 1 I 50 I 761 I 754 I 0.5 I
I I I 144 16.05 1 1 5017 5 I I7

HW solution 2.48 mg.mr I

Internal standard solution 2.57 mg.ml"1

QC solution of HMX 2.76 mg.ml"
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TABLE 37 (continued)

I I Ivolume I volume
I lAnalyticallweghtl Ht linternall Volume I Imean IDeviationi

lNominal IGroup I Sample I Diet ISolutlonlStandardlExtractIngl Value I Value I of Mean
Value I I No. I Used I Added ISolutioi Solvent I Found I Found I Value

I g ____°"I) (II (m I) ' (,; I

I IStand-I 145 15.92 1 3 I 1 50 I I
11.70 lards 1 146 14.56 1 3 1 50 I I

I 1 147 15.9 6 3 1 50 I I I

I I 148 16.38 1 3 I I 1 50 1 15.061 I
15.09 QC 149 15.61 1 1 1 1 50 1 14.501 14.89 I 1.3 1

I ( 150 5.70 1 1 1 1 1 50 15.121 I 1

I I 151 I5.39 I - I 1 1 53 2264 1 I
12650 I 69 I 152 1 4.73 1 - I 1 1 53 1 2354 1 Analysis Repeated
I I I 153 1 5.75 1 - I 1 53 I 2434 (see p. 103)L I I__I L.J L LI LL W

HW solution 3.90 mg.ml
Internal standard solution 12.05 mg.m-1

QC solution of HW 5.03 mgomll

i i ---l lllm l lll,4t
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TABLE 37 (contlnued)

Repeat Analyses

I I jAnalyticall I Mean loeviatloni
jNomlnal IGroup I Sample I Value I Value I of Mean I
I Value I I No. I Found I Found I Value I

I, -
I I I 1 2R I 14 1 I I

15 24 113R I 15 I 14 I 6.7
I 14R 14• I I II1 I

I I I 15IR 12884
2650 I 69 152R I 2811 2781 I 4.9 I

I I I 153R I 2647 I I II _ 1I I I
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TABLE 38

Analysis of HMX In Diets During 90 Day Toxicity Testing In Mice

Date of Mixing: 6 February 1981 (Week 3)
Date of Analysis: 17 February 1981

I I IVolum
I I lAnalyticallWeightl HMX linternall Volume I I mean IDevlation
INominal lGroup I Sample I olet ISolutionlStandardlExtractingi Value I Value I of Mean
I Value I I No. I Used I Added Isolutionl Solvent I Found I Found I Value

I I l (p),  I( -" '' "
I lStand-l 154 15.271 1 1 1 1 50 I I I
1 0.125 lards I 155 16.381 1 1 50 I I

I156 I5.38 1 1I11501 I I 

I I I 157 5.38 1 1 50 10.125I I
I 0.130 C 158 I5.43 1 1 50 I0.127 1 0.126 3.1
I I I159 15.32 1 1 50 I0.1261 II , -I,I, I l it 11 1
I I I1 160 17.021 - 1I 150 o o I I
0 11+71 161 15.08 - 1 5o 1o o Io

I I8 I1 162 5.05l - 11150 S o I I

HMX solution 0.125 mg.mll
Internal standard solution 0.17 mg.mll
QC solution of HMX 0.130 mg.mld
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TABLE 38 (continued)

oIum I Volue I I I 1I
I I lAnalytlcallWelghtl H.X linternall Volume I I meon IDeviatlon
INominal lGroup I Sample I Diet ISolutlonlStandardlExtractlngl Value I Value I of Mean I
I value I No. I Used I Added ISolutlonI Solvent I Found ! Found I Value I

1_____ (2) .1(ml) I(m) (ml) wI11 I I 1"1 1 1-1-1-
I I163 15.551 - I 50 I16 I I 

I 16 24 I 164 15.23 1 I 5o I 18 I 17 1 6.3
I I I 165 15.16 50 I 16 I I

I 1166 I5.141 -I 50 I 26 I I
I 271 29 167 15.38l - I 1 I 50 126 I 251 7.4
I I 1168 15.90 - 150 1231 I 
, Il I I,

I I 1169 15.5 0 - 1 50 371 I I
I 37 13d 170 16.23 1 I 0 138 I 3710 I
I I 171 15.33 1 - 1 50 351 I I

HX( solution 0.125 mg.mll

Internal standard solution 0.17 mg.mll

QC solution of HMX 0.130 mg.mll
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TABLE 38 (continued)

volume I volue II II

I I lAnalytIcallaightl MWD linternall Volume I IMean Ioevi tlonl
Nomlnal Ilroup Sample IDiet ISolutloniStandardlExtractlngl Value I Value I of Mean I
I Value I No. I Used Added ISolutlonJ Solvent I Found IFound I Value I1 tI" 1 "I 1 " - '
I IStand-l 172 16.67 I1 1 I 50 I I I
I 0.48 lards 1 173 15.33 1 1 1 1 50 I I I I
I I I 174 16.10 1 1I10 I I I

I I 1 175 15.701 1 1 50 I0.548 I I
I 0.51 I I 176 15.41 1 1 I 50 I 0.548 0.546 7.1 I
-I J I I 177 15.151 1 I 1 I 50 1 0.543

I I I1178 6.16 1 I 50 192 I I I
I 85 39 I 179 15.64 -" 1 I 50 185 187 I 2.3 I
I I 8 o 5.44 1 1 1 50 184 I I I

I I I 1 15.91 1 1 1 50 1110 I I I
1102 4 3 1 182 16.321 - 1 1 50 1iii 1111 I 8.8 I

I I 83 15.26l - 1 50 Jill I I II L1__1L1W__LL1_ I

1.'VX solution 0.48 mg.mll

Internal standard solution 0.46 mg.mll
QC solution of HMX 0.51 mg.mll
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TABLE 38 (continued)

I I I I I ~Volume I Vov,,luI
I I IAnalytlicalIWeightl i-I¢ Ilnternall Volume I I mean IDeviationI
INominal lGroup I Sample I Det ISolutlonlStandardlExtracting Value I Value I of Mean I
I value I I No. I Used I Added Isolutionl Solvent I Found I Found I Value I
I ( ) ("Im (mIm I

I IStand-l 184 15.121 1 I 1 50 I I I
11.46 lards I 185 I5.93 1 1 I 1 50 I I 1
I I I 186 16.55 1 I I I 50I I I 1
I I I 187 j 5.44 1 I 1 50 11.6691 I
1 1.650 QC I 188 6.17 1 I 1 50 I 1.675 1 1.684 2.1 I

I I 189 16.82 1 1 50 I 1.7071

I I 1 190 15.261 - 1 1 50 1237 I I
1247 49 I 191 15.231 - I 1 50 1247 1243 I 1.6 1
I I j 192 1 5.40 1 - I 1 50 1245 I II I I ii i [ I I I

I I :3 15.691 -I 1 1 50 1267 I I 1
1282 I 53 I 194 16.04 1 - I 1 50 1263 1270 I 4.3 1
I I 1 195 15.16 1 - 1 1 50 1281 I II I

HMX solution 1.46 mg.ml't
Internal standard solution 1.60 mg.mll

QC solution of HW 1.650 mg.ml"
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TABLE 38 (continued)

l' i I' I' I volu,,e I volume I'

I lAnalyticallWelghti HMX linternall Volume I I mean IDeviation
(Nominal Group I Sample I Diet ISolutIonlStandardlExtractIngl Value I Value I of Mean
Value No. I Used I Added Isoiutlon Solvent I Found I Found I Value I

_______ __) (Ml) (MI)

I IStand-I 196 15.891 1 I 1 50 I I I
13.67 lards 1 197 15.211 1 1 1 I 50 I I I I

I I 198 5.68 1 1 ,50 I I I
I I(I II iI I

199 (4.99 1 1 ( 50 (3.6141 I I
I 3.630 I Q I 200 -5.80 I 1 1 I 50 3 3.576 I 3.625 ( 0.1

I ( 201 ( 5 .64( 1 1 ( 50 (3.684 I

I I 202 (5.73 - 1 50 1635 I 1
1642 1 51 1 203 15.12 1 I 1 1 50 1641 1622 ( 3.1 I

204 (5.14 1 "1 50 1591 I I4-t I-+I 4-I-I
205 5.62 -1 1 50 173 1

1747 I 63 I 206 15.80 1 - I 1 1 50 1708 1719 I 3.7 1
I I (207 (5.27 1 -I I 50 1718

HMX solution 3.67 mg.ml"
Internal standard solution 3.46 mg.m11

QC solution of HiW 3.630 mg.ml'l
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TABLE 38 (continued)

T I 1 I volume I volume
I tAnalyticallWelghti H lInternall Volume I I mean IDeviation

lNominal lGroup I Sample j Diet ISolutionlStandardlExtractingl Value I Value I of mean I
Value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value I

I i J(g) (ml) I (ml)II (Ml) I (%)

IStand-I 208 15.19 1 2 I 1 1 50 I I I
1 5.54 lards 1 209 15.81 1 2 1 1 1 50 1I I

SI 210 16.071 2 1 50 I
- I-+-I-iI I

I I 211 15.611 2 1 50 1 12.681
12.68 1 QC I 212 15.57 2 1 I 50 I 12.65 I 12.63 0.4

I I I 213 l6.541 2 1 j 50 I 12.561 II II_ _i
I I I I I I 111

I 214 15.30 - I 1 1 52 12258 I I1
12228 I 69 I 215 1 5.13 1 - I 1 1 52 12394 12279 I 2.3 1
I I 1 216 15.09 -1 52 121851 I1

Hl'DX solution 5.54 mg.ml

Internal standard solution 12.355 mg.mll

QC solution of HMX 6.34 mg.mll
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TABLE 39

Analysis of HMX In Diets During 90 Day Toxicity Testing in Mice

Date of Mixing: 27 February 1981 (Week 6)

Date of Analysis: 11 March 1981

1 1 1 I Volume I Volume
I I lAnalyticallWeightl HMX tInternall Volume I Imean Ioeviation
INominal IGroup I Sample I Diet ISolutionjStandardlExtractingl Value I Value I of Mean I
I Value I I No. I Used Added ISolutionl Solvent I Found I Found I Value I

lStand-l 217 15.00 1 1 I 1 I 50 I I I
1 0.174 lards 1 218 15.39 1 1 I 1 50 I I I
I I 1 219 15.19 1 1 50 I I I

I I 220 15.09 1 I 1 50 10.130I I
0.115 I QC I 221 4.97 I 1 I 1 50 10.129 0.129 I 12.2

I I 222 5.34 I 1 I 1 50 10.127 I II 1 Ii li i i I ll I
I I 223 15.00- 1 1 5o lo I I 1

0 1 1 + 71 224 1 5.15 1 - I 1 50 I o o I 
I IdgI 225 15.261 - 1 1 50 1 0 I I

HMX solution 0.174 mg.mll
Internal standard solution 0.165 mg.mi'I

QC solution of HW 0.115 mg.ml'l



TABLE 39 (continued)

I I I I ~~Volum I Volu,,me II
I lAnalytIcallWeIghtl HMX lintetnall Volume I mean IDeviationj

INominal lGroup I sample I Diet ISolutlonlStandardlExtrctingl Value I Value I of Mean I
value I I No. I Used Added ISolutlonI Solvent I Found I Found I Value I

I (mg) )(% I

1 I I226 15.18 - 1 1 50 14 I I
13 1 28 I 227 I5.001 - I 1 50 13 I 13 I 0

II 2228 l5.18l - 1 1 50 121 Ii-f I I ] i-FII
I I 229 15.01 - I 1 50 I

24 I 29 230 15.031 - I 1 j 50 26 27 I 12.5

I 1231 15.041 - I I 50 3I1II I I I I I
I 1232 15.08 1 ! 50 36 ! I

31 3 233 5.281 - 1 50 I 34 I 35 I 12.9

I 1234 15.08 1 - 150 1351 I

HMX solution 0.174 mg.mll
Internal standard solution 0.165 mg.mll

QC solution of HW 0.115 mg.mll

4
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TABLE 39 (continued)

i o Ioum I vo Ium I I I I -
I lAnalyticallweightl HW lInternall Volume I I Mean IDoeviation

INominal IGroup I Sample I Diet ISolutioniStandardlExtractingl Value I Value I of Mean

I Value I I No. I Used I Added Isolutlonl Solvent I Found I Found I Value
________(g) ( -,,(ml,)(%),

I (lg)
I IStand-l 235 14.991 1 I 1 50 I I I
1 0.5o6lards I 236 1-5.00 1 1 1 1 50 1I

I I 237 5.091 1 I I 50 I I0

I 8 15.031 1 1 50 I0.6391 I
0.6301 QCI 239 5.391 1 I 1 50 10.628 0.6361 1.0 1

240 15.001 1 1 1 I 50 10.6411I i(I
I I 241 15.031 - 50 I66

70 I 31 76 242 15.07 " 1 50 176 i70 I 0I I 243 5s.17l - 1 I 50 168

I I 1244 15.01 - I f 50181 I I
176 I 44 I 245 15.08 " I 1 50 177 178 I 2.6

I I 1 246 15.14 - 1 I50 I75 1 1

lW solution 0.506 mg.mll
Internal standard solution 0.51 mg.ml1

QC solution of HW 0.630 mg.mll
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TABLE 39 (continued)

I I I I I vol Volu
I I lAnalytlcallWelghtl HMX llnternall Volume I Mean IDeviation
INominal IGroup I Sample I Diet ISolutlonlStandardlExtractlngi Value I Value I of Mean I
I value I I No. I Used I Added Isolutloni Solvent I Found I Found I Value I
I _ _ ) I ) II

I IStand-j 247 15.001 1 I 1 50 I I I
1 1.2601ards I 248 15.091 1 1 1 I 50 I I I
I I I 249 14.991 1 1 1 I 50 I 1 I1-1-4-i lI 4-1-4
1 I I 250 1 5.15 1 1 50 I 1.4131 I
I 1.47o QC 1 251 5.13 1 1 1 50 I 1.444 1 1.429 1 2.8

I 252 5.25 1 1 50 1 1.4311 I

II I I I i I* - -
I I 253 15.23 1- I 1 1 50 1220 I I
1204 1 49 1 254 15.261 - I 1 1 50 1197 1208 1 2.0 1

I I 255 15.13 1 - I 1 1 50 1 206 1I I

1 256 15.03 1 - I 1 1 50 1247 1 I
1248 I 53I 257 15.04 1 - I I 1 50 1253 1250 I 0.8 1
I I I 258 15.001 - 1 1 1 50 1250 I I 1

HX solution 1.260 mg.mll

Internal standard solution 1.495 mg.mll

QC solution of HMX 1.470 mg.mll

'L - -
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TABLE 39 (continued)

I I I I I Volume I volume I I I
I IAnalyticallWeightl HM linternall Volume I I mean IDeviatio j

(Nominal (Group I Sample I Diet ISotutionlStandardlExtractingl Value I Value I of Mean

I Value I I No. I Used I Aded ISolutionl Solvent I Found I Found I Value I
Ia (g) MI) (MI (Ml) m~1--4~I I° , °' ''1I ' I I I

I IStand-l 259 5.06 1 1 I 1 I 50 I I I
1 3.90 lards 1 260 15.06 1 1 I 1 1 50 I I I
I I ( 261 15.021 1 I 1 50 I ISI ) I1
I I 262 5.15 1 I 1 50 I 3.431 I
I 3.44 QCI 263 4.94 1 I 1 I 50 I 3.451 3.461 0.6
I I I 264 5.38 1 I I 50 I 3.511 I

I, II I I i-I-f-
265 5.50 - I 1 50 1602 1

1613 59 1 266 5.23 - I i 50 (647 (624 I 1.8
I I I 267 5.04 - 11 I 50 1622 I I

I268 5.001 - 1 ( 50 1639 1 I
1645 I 63 I 269 I5.141 - I i I 50 621 1623 3.4
I I (270 I5.361 - 1 5 0 1 6081

#KX solution 3.90 mg.ml1

Internal standard solution 3.68 mg.mlI

QC solution of HqV 3.44 mg.mli



115

TABLE 39 (contInued)

- I I Volume olume I I I I I
I I lAnalyticallWelghtl H jlnternall Volume I mean IDevlation,
INominal lGroup I Sample I Diet lSolutionlStandardlExtractingl Value I Value I of Mean
I value I I No. I Used IAdded Isolutlol Solvent IFound I Found I Value
I ( _ (g) I (M9I) [ (ml) I ! I ..

I IStand-l 271 15.001 2 1 1 I 50 1 I
12.56 lards 2 272 14.99 2 1 1 1 50 11

I 273 15.441 2 4 1 50

I I 274 15.361 2 I I I 50 I 13.571 I
I 13.061 I 275 15.00 2 I 1 I 50 I 13.20 13.35 2.2
I I I 276 15.021 2 I 1 I 50 I 13.291 1
II I TI- 1 I I 1 I- - l

I 1 277 15.06 1 1 52 11794 1 I
11789 I 6 278 15.87 1 - I 1 1 52 11783 11788 1 0
I I I 279 15.341 - I 1 52 11786 I

HO solution 6.28 mg.mll
Internal standard solution 12.33 mg.mll

QC solution of HW 6.53 mg.mll

• - ,4E
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TABLE 40

Analysis of HMX In Diets During 90 Day Toxicity Testing In Mice

Date of Mixing: 20 March 1981 (Week 9)

Date of Analysis: 30 March 1981

I I vol. r r -voru-I
I lAnalyticallWelghtl HMX linternall Volume I mean IDeviationl

lNominal IGroup I Sample I Diet ISolutionIStandardlExtractingl Value I Value I of Mean I
Value I I No. I Used I Added lSolutlonl Solvent IFound I Found I Value I

lStand-l 280 15.60 1 1 1 1 50 I I I I
0.134 lards I 281 15.62 1 1 1 I 50 I I I

I I1282 1s.ssl 1 111 I50 I I III I 1 2 1 1 50i 1

I 283 15.31 1 1 I 50 1 0.1381 I I
0.1401 QC 284 15.34 1 1 50 I0.1431 0.141I 0.7 I

I I 285 15.021 1 1 50 10.1431 ISI 1-I-+-I 4-] -4 '
I I28615.12 - 111 o I5 I

0 11+71 287 15.141 - 1 50 I 0 I 0 I 0 I
I9I 288 15.131 - 1 1 501 0 I I I

HMX solution 0.134 mg.ml4
Internal standard solution 0.126 mg.mli

QC solution of HMX 0.140 mg.mll
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TABLE 40 (continued)

I ITI I I Volume I Volume 1 1 1 1
I I IAnalyticallWelghtl HMX linternall Volume I I mean IOeviatloni
INominal lGroup I Sample I Dlet ISolutionlStandardlExtractlngl Value I Value I of Mean
I Value I I No. I UsedI Added ISolutloni Solvent I Found I Found I Value I
I II __ I (g) } (ml) (ml) m (%)

I 289 5.75 1-1 50 17I I
I 15 I2I 290 6.081 - 1 50 191 18 120.0

I J291 14.751 -Ill 50 171 I

I I I 292 I5.031 - 11 50 27I I
27l 29 293 15.081 - I 1 I 50 251 26 3.7

I I I 294 16.351 - 11 50 27I I 1-I-f, liI ii I II
I I I 295 15.51 111 50 1371 I
I 35 j3d 296 15.491 - 1 i I 50 136 371 5.7
I I I1297 15.36I - 1 1 50 371 I

HW solution 0.134 mg.ml'l
Internal standard solution 0.126 mg.mll
QC solution of HMX 0.140 mg.ml

I4
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TABLE 40 (continued)

I" II Ivolum I volume I " I I I I
I IAnalyticallWeightl H? lInternall Volume I Ma 10oeviatloni

INominal leroup I sample I Diet ISolutlonlStandardlExtractingl Value I Value I of Mean I
Value I I No. I Used I Added ISolutlonI Solvent I Found I Found I Value

I____ __g) (ml) (ml) (ml), m'

IStand-l 298 15.021 1 1 I 1 o I I I 
0.518a ards 299 I3.49 1 1 I I 0 I I I

I I 300 15.491 I I I I

I I 0 5.74 1 I I I 50 I 0.395I
0.398 QC1 302 14.78 1 I1 I 50 10.401 0.397 0.3

3I I 1.041 1 1 50 I 0.3941 II i i i II I I i
I 304 15.42 1 - 150 184 I I

79 I39 305 14.42 " I 1 50 I84 184 16.3

I I1306 15.67I - 1 1 501831 I83-HI I II I-+HH+I I
I 1307 15.131 - 1 I50 1961 I

89 I44I 308 15.00 1 - I i I s 196 194 15.6
I I1309 15.101 - 1 50 191 I I

lW solution 0.518 mg.ml4
Internal standard solution 0.47 mg.ml4

QC solution of HMX 0.398 mg.ml1

4j
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TABLE 40 (continued)

I I I Ivo I Volue I I I I I
I I IAnalyticallWelghtl HWX linternall Volume II Mean IDevIationl
INominal lIGoup I samIple I Diet ISolutionlStandardlExtractngl Value I Value I of Mean I
I value I Used Added ISoluton Solvent I Found I Found I valueI

I IStand-I 310 14.931 1 1 I 50 I I I
I 1.46 lards I 311 15.66 1 50 I I I I
I I I 312 15.581 50 I I I I

I I 313 15.961 1 1 I 50 I 1.141 I I
I 1.22 j QC j 314 J5.55 1 I 1 50 1.21 1 1.19 I 2.5
I I I 315 14.861 1 I 1 50 1.211 II I iI li i i Ii I
I I 1 316 14.561 -I 50 1237 1 I
1238 147I 317 15.23 I 1 I 50 1236 1231 1 2.9

I I 318 5.48J -I 1 50 2201 I
I I If li i i ] II
I I I :319 14.88 1 1 50 1 290 1 I
1254 I5 I 320 15.331 - 1 I 50 1259 1273 I 7.5
I I I1321 15.28 -I 1 50 2701 I

HMX solution 1.46 mg.mll

Internal standard solution 1.36 mg.mll

QC solution of HW 1.22 mg.mll
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TABLE 40 (continued)

Ivolum I volue II
I lAnalyticallWeightl -W Jintetnall Volume I I mean IDeviatlonj

lNominal lGroup I Sample I Diet ISolutlontStandardlExtractlngl Value I Value I of Mean
I value I I No. I Used I Added Isolutionl Solvent I Found I Found I Value I

(a) (m) (M,) lMl)

I lStand-l 322 16.231 1 1 1 I 50 I -1 4.35 l ard 1 323 1 6.2 1 1 I 1 1 0 1
I I I _ _324 16.09 1 1 1 I 50 I I

I I 325 16.161 I I i I 50 3.25
3.21 QCI 326 15.08 1 I 1 50 13.271 3.241 0.9

I I 327 I5.771 1 I I 50 13.201 I
I I i

I I 328 15.64 1 - I 5 1 50 1696 1 I
1685 1 59 329 1 5.62 1 - I 1 1 50 1698 1693 I 1.2 1

I 1 330 15.29 1 - I 1 1 50 1685 I I II I III
I I 331 14.47 -I 1 1 50 1678 I I I

661 I 6& I 332 15.451 - 1 50 1673 1679 I 2.7 1
I 1 333 14.051 - 1 1 0 1685 1 I

lWX solution 4.35 mg.ml"I

Internal standard solution 3.615 mg.mll
QC solution of -IMX 3.21 mg.mll

44
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TABLE 40 (continued)

I I T I Ivoum T I - I Ti I
I I IAnalyticallWelghtl HM linternall Volume I Imean lDevlatiol

(Nominal lGroup I Sample I Diet ISolutionIStandardlExtractingl Value I Value I of mean I
I value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value I

I I __ j(g) j(ml) (M) (m)

I IStand-l 334 15.34 2 1 I 50 I I I I
I 10.78 lards 1 335 15.34 1 2 I 1 I 50 I I I I
I I 1 336 15.39 12 1 50 I I I

I I I 337 14.681 2 1 I I
I 11.34 Q I 338 14.82 I 2 1 I 50 I 1115 I 11.24 0.9 I
I I 9 14.76 12 1 50 11.34 1I ____I 1 i 1 ___ I I I

I I 340 15.04 1 - I1 52 12240 I I
12204 69 1 341 14.79 1 - I I 52 12134 12190 ( 0.6 1
I I 342 16.34 1 - 1 1 52 12197 I I I

II I......I ______ IIII__ I

HMX solution 5.39 mg.ml"

Internal standard solution 11.55 mg.mll
QC solution of HMX 5.67 mg.ml
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TABLE 41

Analysis of HMX In Diets During 90 Day Toxicity Testing in Mice

Dale of Mixing: 10 April 1981 (termination)

Date of Analysis: 24 April 1981

a T I I I Volume I VolumeT iu

I tAnalyticallWelghtl HMX lInternall Volume I I Mean 1oeviationj
INominal lGroup I Sample I Diet lSolutlonlStandardlExtractlngl Value I Value I of Mean
Value I I No. I Used Added Isolutionl Solvent I Found I Found I Value

(a I)((mlI (l)v, I t
lStand-l 343 14.95 1 1 1 I 5 50 1 I

0.128 lards I 344 1 6.00 1 1 1 50 I I I
I I1 345 5.66 1 11I 150 I I I IJI Jr-"liJ- Jri -I-Jr ,
I I I 346 15.43 1 1 50 10.1331 I I

0.137 QC 347 j5.40 1 I 1 I 50 0.125 I 0.128 6.6
[ I 1 348 14.60 1 t 1 I 50 10.127 II 1I__ I I l l'

I 49 5.471 - II I I
0 11 +71 350 17.161 - 1 1 I 50 to to to I

I 91 351 f4.77f -i 50 t0 I0

HMX solution 0.128 mg.mll
Internal standard solution 0.113 mg.ml1

QC solution of HMX 0.137 mg.mll

' -- 1 , 141
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TABLE 41 (continued)

Volume I VolumeI
] lAnalyticallWeightl 11W lInternall Volume I I Mean IDeviationl

INominal IGroup I Sample I Diet ISolutionlSta.ndardlExtractlngl Value I Value I of Mean I
I Value I I No. I Used Added ISolutlonjl Solvent I Found I Found I Value I

I 1 1(g) (ml) (M (ml)

I 1 352 7.83  - 1 50 1 16 1 I I
161 23 353 15.321 " I 1 I 50 I 16 I 16 0

I 4 5.80 5 - I15I, I i , i '
I 355 1 j6.14 J - I 1 50 136 35361 ++1

1 27 I 29 1 356 14.701 - I 1 50 124 35 241 31 14.8
11 357 16.04 1 - I 1 1 50 128 281 I

I I 358 15.24 1 - I 1 1 50 1 38 I
41 I 3J I 359 14.821 - I 1 I 50 1 38 38 .3

I I 360 15.341 -1 1 5 o1 371 II i ,IW iiI _ _II I 1

HMX solution 0.128 mg.m1l
Internal standard solution 0.113 mg.ml 1

QC solution of HMX 0.137 mg.mll
++ a Analysis repeated since original values were outwith + 5 ppm
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TABLE 41 (continued)

I I Volume I Volum I I I I
I tAnalyticallWelghtl HW linternall Volume I IMean 1Devlationj

INominal IGraup I Sample I Diet ISolutionlStandardlExtractingl Value I Value I of mean
Value I I No. I Used I Added ISolutlonl Solvent I Found I Found I Value

I __ (g) _I_) ( (ml) -mWI

I IStand-l 361 14.79 1 I 1 I 1 50 I I I
10.546 lards I 362 1 5.42 1 1 1 1 1 50 1 I I

I I 363 15.181 1 1 1 1,0 1 I I 

I I I 364 f5.99 I 1 50 0.3561 I
0.408 QC1 365 (6.12 1 1 50 1 0.428 1 0.4101 0.5 1

I 1 366 15.221 1 1 50 1 0.445 1 I

367 5.461 - 1 1 50 1 89 781 I ++
182 f39j 368 15.061 - I 1 50 197 751 82 1 0
I I 1 369 15.86 1 - 1 1 50 195 921 1 1-I-II f-H-,H- If-I-f-I
1 I 370 1 6.79 1 - I 1 50 1125 1221 1 ++1
1i05 f 43 1 371 16.321 - I 1 j 50 1130 1051109 I 3.8 I

I I 372 15.631 1 I 1 50 1114 1011 I I

HW solution 0.546 mg.ml4

Internal standard solution 0.570 mg.mll

QC solution of H?4X 0.408 mg.mll
++ = Analysis repeated since original values were outwith 10%

Mean concentrations are those from the repeat analyses
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TABLE 41 (continued)

I oImI I V olum e I III
I I lAnalyticallWeightl HMX IInternall Volume I I mean IDeviationj
lNominal 1Group I Sample I Diet ISolutionlStandardlExtractingl Value I Value I of Mean I
I Value I I No. I Used I Added ISolutionl Solvent I Found I Found I Value II - 4-I j.±IL4(g) (I ) i (I) (ml) (%)

I lStand-l 373 15.231 1 I 1 50 I I I 
I 1.18 lIards I 374 15.171 1 1 50 I I I 
I I 375 15.1411I I 1501 I I

I I 376 15.27I 1 I 1 50 1.05I I
I 1.03 QCI 377 14.65I 1 1 1 50 I1.11 I 1.051 1.9
I I 378 15.431 1 1 50 I0.99I
I I I I I II

I I 379 15.91 1 - I 1 50 1240 1 I
1 245 49I 380 I 7.05 1 - I 1 50 1235 1236 I 3.7 1
I 1 381 16.08 1 - I 1 1 50 1232 I II I I 1i I i II
I I 382 15.681 - I 1 1 50 1303 II
1 302 15j 383 16.201 I 1 1 50 1301 1301 I 0.3 1
I I 384 15.501 - I 1 1 50 1298 I I

lHO solution 1.18 mg.mlt
Internal standard solution 1.585 mg.ml"l

QC solution of H!X 1.03 mg.ml'l
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TABLE 41 (continued)

I I I I I volume IVol umef I

l AnolyticallWeightl l.( linternalt Volume I I Mean IDeviationI

Nominal (Group SIample I Diet iSolutionStandardExtractilgi Value I Value I of Mean I

I Value I I No. I Used I Added ISolution Solvent IFound IFound I Value

(g) m I I I

I IStand- 385 15.67 1 1 1 1 I 50 I I I I
I 4.60lards 386 16.051 1 1 1 50 1

I 387 1 5.491 1 10 I I

1 388 16.06 1 I 1 I 10 1 3.351 I 1
I 3.26 QCI 389 (5.80 1 1 1 I I 3.49 1 3.41 4.6

S I ( o390 I5.80 1 I 1 50 I 3.391 I I

(391 15.40 - 1 1 50 1755 I

1728 I 59 3 (I.6 - I 1 5 o Io 749 (2.9

393 (I.3 - I 0I (743 1 I
I I I I i 1t I 1 ( t

1 I 394 (5.25 1 ( 50 8711 l l

(830 1 6 395 16.15I - I 5 so (869 1 874 (5.3
I 396 15.631 1I 50 881 I I

HW solution 4.60 mg.ml 4

Internal standard solution 3.47 mg.ml4

QC solution of HMX 3.26 mg.ml4
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TABLE 41 (continued)

Iv I I I volume I VolumdI I I I I
I I IAnalyticallWelghtl HW lInternall Volume I I Mean Ioeviationj
INominal IGroup I Sample I Diet ISolutlonlStandardlExtractlngl Value I Value I of Mean I
I Value I I No. I Used I Added Isolutlonl Solvent I Found I Found I Value I

_____ad- __9_______ I I 5I II I - II._ __ _ _ (g) (MI.) (M ) SI)

1 11 d 9 1 I ' I * I T I I IS IStand-I 397 16.341 2 I 1 I 50 I I I I
I 11.14lards I 398 17.341 2 1 I I 0 I I

I I I 399 15.21 2 11 50 II

I I I 400 15.381 2j 1 50 111.261 I I
I11.34 IQC I 401 I5.03 2 I 1 I 50 I11.24 I11.27 I 0.6

I 12 ji1 50 11.30 1

I I 1 403 15.331 - I 1 1 52 124941 I I
12550 I 6? 1 404 1 5.58 1 - I I 1 52 12520 12531 1 0.7 I
I I 1 405 16.05 1 - I 1 1 52 12578 1 I I

HW solution 5.57 mg.ml'l
Internal standard solution 12.04 mg.ml1

QC solution of HMX 5.67 mg~ml"1
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FIGURE 2

HPLC of HMX and Related Explosives (Solvent I)
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FIGURE 3

HPLC of HMX and RDX (Solvent 2)
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FIGURE 4

HPLC of HMX and RDX (Solvent 2)
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FIGURE 5

HPLC of HMX and Related Explosives (Solvent 2)
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FIGURE 6

HPLC of HMX and Tetryl (Solvent 21
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FIGURE 7

HPLC if HMX and 1,3-Dlnltrobenzene (DNB)
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FIGURE 8

HPLC of HMX Solutions (Solvent 1)
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APPENDIX 1

HMX: Analysis of Dosing Formulations Used in Acute, Sub-acute
and Sub-chronic Toxicity Studies

Diet Analysis

up.WumIow (UJ.KJ LTD.
SPECIAL. QUALITY CONTROL OF LABORATORY ANIM10AL DIET$

CENTI1PICATIE OF ANALYSIS

PRODUCT RAT & MOUSE MD.1 (NOOIP111IED) EVANDED F1IMGRUN

BATCH4 1110 919 PREMIX BATCH No0 IP110

DATt OF MANUFACTURE. 15TH AIUST 1960
Poun Lwmit Of

Nultrient Punc Analysis Canvistmint Analysis Detecion

flolisture 7.1 % Pluomip 7.6 mO1*g 10.0 mgv&g

Coude Pat Me5 % $*flat* an 1&N103 11.0 moikgo 1.0 ntolg

cue Prn 14.9 % Nitrite, as kaNO2 i1. mpg40k 10 mpgh
Crude Fibre 2.2 % Load £1.0 6191g 1.0 mvg

Aslh 4.8 %k Arsmenic 0.23 mpg 0.2 mpvg
Catclum 0.69 % Cadrmumn 0.13 mpg9 0.2 "'9Q
fttseeegus 0.33 % Mercury 4(0.01 u*11tg 0.01 6191kg

ddlum 0.22 % Smolimmm 0.12 pg 0.02 mpfg
Clorine 0.34 %

aoueum 20 %
Magneelumn 0.13 % TotliAtatominesM DClE CtT~up~g 1 11g11111

km231 nvpg Gi.aB22

Caspe 7 m4&g

__t- 5 Wdk Total P.C 9. NON DE"gik,4 0.01 mpqg
zl 0 MG Total DODT. 0.003 94 0.001 W4&9i

Oliaoin 0.001 mS4" 0001 mpfg

LlfaNeO 0.005 lW40ig 0.001 mngikg

Heechlr MO OCEC110 "okg 0.001 mog.

1101180hon '~El1TED W40kg 0.02 mglkg

Vltam~n A 0ie 7000451Toa Visible .1 3 0
E 6 g4an0"msms 1e3 31y '1 ngg1111011

ft.ml 27. X0 m0 papgTf

*tqrems 3.4 l1SISS 111=11:71= Ptqi Mopoti

. . . . . . . . . . .... ...A bsent in

Aniowom 1 lorme

12 
Actvit

Oed . ......... aP. utrtionl (U K.) LitYVted
a fm "0 1411,1Willint.

C a. 1tESTOEmsc.ph.D.Ccft 1Mq C f55. CM 3AG
Oetioy ContrioMnager Toi*Phone: (0376 513651
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